La programmation en Junior by Boussinot, Frédéric et al.
La programmation en Junior
Fre´de´ric Boussinot, Laurent Hazard, Jean-Ferdy Susini
To cite this version:
Fre´de´ric Boussinot, Laurent Hazard, Jean-Ferdy Susini. La programmation en Junior. [Rapport
de recherche] RR-4027, INRIA. 2000, pp.31. <inria-00072613>
HAL Id: inria-00072613
https://hal.inria.fr/inria-00072613
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
 
 
 
 
 
 
 
IS
RN
 IN
RI
A/
RR
--4
02
7-
-F
R ap por t  

de  r ech er ch e 
THÈME 1
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Programming with Junior
Frédéric Boussinot — Laurent Hazard — Jean-Ferdy Susini
N° 4027
Octobre 2000
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, B.P. 93, 06902 Sophia Antipolis Cedex (France)
Téléphone : 04 92 38 77 77 - International : +33 4 92 38 77 77 — Fax : 04 92 38 77 65 - International : +33 4 92 38 77 65
 	
ﬁﬀ
ﬂﬃ! #"ﬁ $ﬃ&%('*),+.-ﬁ/&/!%10+3254687:93-ﬃ&;#0<2=9?>@93ﬃ!"A68B3;#930DCEﬂ8;$ﬃ&"FHGD-ﬁ/&%(0ﬁ%JI
KMLONPRQRSUTWVYX!Z[Q!\^]`_aQcbdZ[e`ZfbgNPRQ!Z
higjlkfQb:monpPRj$Zg\
V:\lqOq?j$irb:s`QtigQ!uLvQ!iguLOQw3xy$z#{$|}T~Uucb[j^Oi[Q{lz$z^ztTvSqO\^^Q!Z
D!5Łv^^M?
nZD\:^\5\lJO\$ZrQ&sd\lwO^]O\^^Qj^iqOi[j$^i\lPRPRnpwvMigQ!\$uEb[n^Qﬁ3QLO\@nj^iZ<bDqvi[j5@ns`Q!Z
qOi[j$^i\lPRPRQiZ	 Ynpb[LHuj^wOu]vi[igQw?uce^¡¢vigj$\^sOu\^Zrb£Q$Qw#bgZ!¡¤\^wOs¥ZrQ!^Q!ig\^¤qOi[nPRn¦bgnp$Q!ZRj$i§$\^npwvnwv©¨OwvQ
uj^w#b[igj^dj5^Qi£igQ!\$uEbgnp$Qoqvi[j$^i\lP£ZRQc_`Q&uc]`bgnpj$wOZbnZa]OZ[Q!s¥bgLvi[j$]v^Lª\^wH«dh§w?\lPRQ!s
<
 YLvnuL
P£\$Zr¬`ZMZrQ!^Q!ig\^3Q_`nZrb[nwvRnpPRqvQPRQ!w$b\5bgnpj$wOZ
­o®#¯.°g±
O5²^
V:Q!\^ucb[n^Qthigj^$ig\^PPRnwvO¡O³¢j$wOuc]vigigQwOue^¡v^\5\
´8µ¶ ·1¸U¹1º»»l¼E½(·D¾½(¼E¿ÁÀ5½JÂÃÄfÅÇÆÉÈ`ÅfÊËÅfÄf¼E¿HÌDÍÎ¢ÏÂÃÐÑ¾p½(¼E¿ÓÒ3Ô*ÕÖ(×!È}ØEØgÆJÙEÙfÚcÛEÛYÜ?ÖÝﬁÞ*Ü?½(¼ß1ÅfÄÇ·à
á
Ò3âtÜ.ãEÔ<âäÆÉÖÝÌÖÉä
å
ÀOÈ<ÆÌÍÎ
æ
Ò3âtÜ.ãEÔ<âäÆÉÖÝÌÖÉä
  D	D	 	: c
 &	  (O Q!Zrbd]vw \^wv$\^^Qtucj$wOZfbgi[]On¦bd\^]}s`Q!ZgZr]?Zds`Q,$\5\Rq?j$]vi:qvigj^$ig\^PRPQ!i:s`Q!ZÑucj$P,
q3j^i[b[Q!PRQw#bgZUigX!\^ucb[np(Z,Ç8\l]`bgj^ignZ[Q	\ucj^w?uc]vigi[Q!wOucQ$¡<pQ&ZUX^X!wvQPRQ!w$bZs`n
.]OZ[X!ZQbtsvXc¨Owvnpbqv]OZ[npQ!]vigZ
qOi[nPRn¦bgnp$Q!Z:q3QigPRQcb[bg\lw#bs j$`b[Q!wvnid]vw©ucj^w#bgi$pQ¨Ow*Zr]viÑ Qc_`X&uc]`bgnpj$w s`Q!Zdqvigj^^i\lPRPRQ!Z:i[X&\^uEbgn¦(Z!:Ç
Q&ZfbY]`bgnpnZrX\^]abgig\$QiZ¤s ]vwOQ«dhE¡vwOj^PRPRXQ < ¡#]vnP£\^Z#]vQÑQ!Z:npPRqvXPRQw#b\5b[nj^w?ZMQc_`nZrbg\^w#b[Q!Z!
 O& °    higj^$ig\^PP£\lb[nj^w§igX!\$uEb[n^Q$¡`h\^ig\^pXnZrPRQ^¡?³¢j$wOuc]Oi[igQwOuQ^¡v$\\
 	
ﬀﬁ 
ﬂ ﬃ
	D  ! c,
(O
" |$#vnZ\t$\\lJ?\^Z[Q!st\lwv$]O\l$Q j$iﬁqvi[j$^i\lPRPRnpwOdigQ!\^ucb[n^Q¤?Q!LO\@npj$igZ!bnZucj$Z[QeigQ\5b[Q&s
bgj&%@]v$\^iE³¢]O?Q&Z " $#¢\^wOs nZ\$uEb[]?\lpe \ s`Q&Z[uQwOsO\lw#btjlMn¦b&§KMLvQ§\lnP jl¤b[LOnZtq?\lq3QitnZb[jos`Q&Z[ui[n?Q
LOj5 Hb[jR]OZ[Q DD? 
KMLvQMigQ!\$uEb[n^QM\lqOqvi[j#\^uLqOi[j$q?j#ZrQ&ZD\('OQ_@nvQMqO\li\^s`n^P j$iqvi[j$^i\lPRPRnpwO:i[Q&\^ucb[n^QMZre`Zrb[QP£Z " ) #J¡
Q&Zrq3Q!un\^pe b[LOj$Z[Q YLOnuL \ligQsve#w?\lPRnu*ÉbgLO\5bnZ!¡<b[LvQRw@]vP,?Q!itjl¤uj^PRq3j^wvQ!w$bZ\lwOs b[LvQ!npiuj^wvwOQ!uE
bgnpj$wOZau!\lw uL?\lwv$Q}s`]vignpwv Qc_`Q!u]`b[nj^w,+E VYQ&\^ucb[n^Q}qvigj^$ig\^PRPnwv qvigj5@nsvQ!Z£qvigj^$ig\^PRPQ!igZR Ynpb[L
uj^wOu]vigi[Q!wOuce$¡?vigj$\$svu\$ZfbÑQ^Q!w#bgZ!¡.\^wOs Z[Q$Qi\lDqvi[nPRn¦bgnp$Q!Zdj^i$\^npwOnpwva¨OwvQRucj$w$bgi[j$j5$QidigQ!\$uEbgnp$Q
qOi[j$^i\lP£ZQc_`Q!u]`b[nj^wOZ!ﬁ«¤b8b[LvQdO\^Z[nZﬁj^<i[Q&\^uEbgnp$QMqvi[j$^i\lPRPRnpwOÑnZbgLvQ:wvj^b[nj^wRjl\igQ!\^ucb[nj^w.-i[Q&\^uE
bgnp$Qdqvigj^$ig\^P£Z\ligQdigQ!\^ucb[nwvb[j\^ucb[n\lb[nj^wOZ¢nZ[Z[]vQ!s£i[j$P bgLvQÑQ_@b[QigwO\^O ¤j^igs<ﬁhigj^$ig\^P igQ!\^ucb[nj^wOZ
\^i[QjlÉbgQw u\^pQ!s/1023	ﬀ40E,KMLvQbf ¤jaP£\lnw*wOjlb[nj^w?ZU\^i[QigQ!\^ucb[n^Q,npwOZrb[ig]Oucb[nj^wOZ YLvj#ZrQRZ[QP£\lw#b[nuZ
igQcQ!i bgj,nwOZrbg\^w$bZ¡`\^wOs§igQ!\$uEb[n^QdPR\$uLvnwvQ!Z¢ YLvj$Z[QUqv]vigq?j#ZrQÑnZ¢b[jQc_`Q&uc]`bgQÑigQ!\$uEb[n^QdnpwOZrb[ig]Oucb[nj^wOZ¤nw
\^wQ!w@#nigj^wvPRQw#bYP£\^s`Qj^DnwOZfb\lw#bg\^wvQj$]OZ[pe§Oi[j#\^svu!\^Zrb¢Q$Qw#bgZ!
5M\^Z[nu\le^¡`qvigj^$ig\^PPRnwv	 Ynpb[L ? PRQ&\lwOZ6-
7
 Yi[npb[nwv£\89:;<=>$9?102=2ﬀ;@=ﬁ?¡` YLvnuLos`Q&Z[ui[n3Q!ZY\lw \lqOqvpnu\lb[nj^wqvigj^^i\lP8A
7
s`Q!u\^i[nwv£\9:;<4>ﬁ9?BC;2,9¡vb[jRig]vwb[LvQtqOi[j$^i\lP8A
7
s`igj^qvqvnwvb[LOQtqvi[j$^i\lP nw$bgjRb[LvQtP£\$uLvnpwOQA
7
i[]Owvwvnwvb[LvQ£P£\^uLOnpwvQCA<b[LOnZtnZ]OZ[]O\le}q?Q!irj$i[PRQ&s}]OZ[npwO \wvj$w}bgQigPnwO\lb[nwv pj@j^q¡ YLvnuL
uce`ucnu\le§P£\l¬^Q&Z¢b[LvQtP£\^uLOnpwvQt\^wOsb[LvQtqvigj^$ig\^PD9:;<1
higj^$ig\^PRPnwv nw
DD?
L?\^Z\}sve#w?\lPRnu£\$Zrq3Q!ucb6-P£\^uLvnwvQ£qvigj^$ig\^PRZtu!\lw 3Q\l]O^PRQw#b[Q&s
@e©wvQ  igQ!\$uEbgnp$Q£npwOZrb[ig]Oucb[nj^wOZ,\^svs`Q&s s`]vignwv}P£\^uLvnwvQ§Q_`Q!uc]vb[nj^wFEdQ  nwOZrb[ig]OuEbgnpj$wOZ	s`igj^qOq?Q&s
nw#b[ja\RP£\$uLvnpwOQ	s`j§wvj^bdLO\$Qb[j§ M\lnpb:j^i:b[LvQ	b[QigPRnpw?\5b[nj^woj^ﬁb[LvQ	\$uEbg]O\lDqvi[j$^i\lP ¡`v]`b\ligQti[]Ow
;:	,;<29@G4HJId Ynpb[L n¦b&
?
uj^wOu]vi[igQw#bi[Q&\^uEbgnp$Q§nwOZfbgi[]?uEb[nj^w?Zu!\lwÁuj^PRP	]Owvnu!\5bgQa]OZ[npwOLK@MN;:ﬁ0:9@>ﬁ9@G0tbgLO\5b
\^i[QYqOi[j`ucQ&Z[Z[Q!s@e	igQ!\$uEbgnp$QYPR\$uLvnwvQ!Z!O5¤igj$\$svu\$ZfbgnpwvUnZ \tq3j5 ¢Q!ir]OO\lwOs]OpeRPj`s`]O\^i8PRQ!\lw?Zﬁj^i
uj^PRP	]Owvnu!\5bgnpj$w\^wOs,Z[e@wOuLvigj^wvnQP!\lb[nj^wj^.uj^wOu]vigi[Q!w$bucj$PRq?j$wvQw#bgZ!R5¢igj$\$svu\$ZfbgnpwOdnw
(O
LO\^Z
\Zrq3Q!un\^uj^LvQ!i[Q!wOuceqvigj^q3Qi[bfeS-Msv]vi[nwv\§P£\^uLvnwvQ,i[Q&\^uEbgnpj$w¡?b[LvQZ[\^PQ,Q$Qw#bUu!\lwvwvj^bÑ3Q	bgQ!Zrb[Q&s
3jlbgL qvi[Q&ZrQ!w#bY\^wOs\lOZ[Qw#b!¡`Q!^Q!w@e£bf ¤j£s`nZrb[nwOucbducj^w?uc]vigi[Q!w#bMnwOZrb[ig]OuEbgnpj$wOZ!
?
s`Q¨OwvQ&Z	qvignPnpb[n^Q ucj$wOZrb[ig]OuEbZ,\^pj5 YnpwOoj^iRucj`s`QT*igQ!\^ucb[n^QnpwOZrb[ig]Oucb[nj^wG+Pn^i\5bgnpj$w
j5$Qi¤b[LOQUwOQcbf ¤j^ig¬3
?
nZ¤qv]vigQ$\5\vb¤nZ¤qvi[j5@ns`Q!s§ Yn¦bgL\lw«dh¢wO\lPRQ&s
<
VUÑZrnwv
<
¡`qOi[j$^i\lPRPRQiZ8u\^w
svQc¨OwvQMigQ!\$uEb[n^Q¤nwOZfbgi[]?uEb[nj^w?Z\^wOs,i[Q&\^uEbgnp$Q¢P£\$uLvnpwOQ!Z!¡l\lwOs,LO\^Q¤q3j$ZgZrnvnpnpbfetb[jUig]vw	bgLvQP 
DD?
nZ\oqOi[j$^i\lPRPRnpwv\lwv$]O\l$Q^¡DsvQc¨Owvnwv}uj^wOZrb[ig]OuEbZj^i	i[Q&\^uEbgnp$Q£qvigj^^i\lPRPRnwvO§bu\lw \^Z[jo?Q
Z[QQ!w§\^Z¢\,$\\qOi[j$^i\lPRPRnpwvUi\lPRQ ¤j^ig¬.XWOi[j$P bgLvnZ¢\^Zrb¢q3j^nw$b¤jl<@npQ! t¡
(O
qvigj5@nsvQ!Z $\5\
qOi[j$^i\lPRPRQiZ Yn¦bgL\^wa\lpb[Q!i[wO\lb[n^Qdb[jbgLvQZfb\lwOsv\^igs£b[LvigQ!\$s`npwO	PRQ!uLO\^wvnZrP KMLvQU?Q!wvQc¨vbMnZ bgLO\5b
(O
$np$Q!ZZrj$p]vb[nj^wOZb[jZrj$PRQ  ¤Q¦¬@wvj5 Ywqvigj^vQP£ZDjl3$\5\YbgLvi[Q&\^svZY*(Z[QQ
" Z
#`j^iﬁ\ÑsvQ!Zgucignpq`bgnpj$w
j^bgLvQ!Z[Qtqvigj^vQP£Z:+E
ÌDÌ Ãﬁ[vÚ@\2]@^
y   	0:0:Sﬁ?6	N
	,0:G
KMLvQ§Zrb[ig]Oucb[]vigQ,j^¢bgLvQRqO\lq3QitnZt\^ZUj$pj5 :Z6- WnigZrb!¡ZrQ&uEb[nj^w {^n^Q!Z\^w*j5$Qig#nQ  jl (O ¡
svQ!Zgucignpvnwv npbgZP£\lnw uLO\li\^ucb[QignZfbgnu!ZRKMLvQw¡b[LOQ§«dhUj^itqOi[j$^i\lPRPRnpwvnZ^n^Qw©nw Z[Q!ucb[nj^w v
WnwO\le^¡5j^wOQ¢ucj$wOZ[ns`Q!igZDnw,Z[Q!uEbgnpj$wyZrQ!^Qi\l$npPRq3j^i[bg\^w$bﬁZrq3Q!un¦¨3u q3j^nw#bgZjl (O qOi[j$^i\lPRPRnpwv?

c Y§ ¤
KMLOnZ8Z[Q!ucb[nj^wRnw$bgi[j`s`]?ucQ!ZﬁigQ!\$uEbgnp$Q¤nwOZrb[ig]OuEbgnpj$wOZ!¡li[Q&\^ucb[n^QMP£\^uLvnwvQ!Z!¡^\^wOsQ^Q!w#bgZ!¡$\lw?s,npb ucj$wOZ[ns`Q!igZ
Z[Q$Qi\lﬁigQ\5b[Q&s©q?j$npw#bgZ!¡DZ[]OuL \^Ztuj^wOu]vigi[Q!wOuce \^wOs©PRnp$ig\lb[nj^w WnwO\lpe$¡npb,s`nZ[u]OZgZUb[LvQ§igQ\5bgnpj$w
 Ynpb[L}$\5\bgLvi[Q&\^svZ!
 ﬀﬂﬁﬃ! "$#&%('&ﬁ*),+-ﬂﬁﬃ/.0%('
V:Q!\^ucb[n^QnwOZrb[ig]OuEbgnpj$wOZd\^i[Q,Zfb\5b[QJ?\^Z[Q!s Zfb\5bgQPRQw#bgZ!¡3i[]vw *j^wOQ	\lZrjZ[\e`Z!¡O;<=>$	39:N<+d@eigQ!\$uEbgnp$Q
P£\$uLvnpwOQ!Z!R%@j$PRQUue@upnuÑnpwOZrb[ig]Oucb[nj^wOZ¤\ligQdwvQ!^Q!i¢Q!wOs`nwv\$ucigj$ZgZ8nwOZrbg\lw#bZ¡@ YLvnpQUjlbgLvQiZ¤\ligQdigQ!\^uLv
nwv \}¨?wO\lYZrbg\5bgQ\lÉb[Q!iRZ[Q$Qi\lM\^ucb[n\lb[nj^wOZ6A nw b[LvnZ£u\$ZrQ$¡j^wvQ Z[\e`Z	b[LO\lbRb[LvQ!e \ligQ ;:ﬁ(1GHQ9@ 9@HJI
 9<2
Sﬁ 9 Nl 5¢Q&u\^]OZrQ,Zfb\5b[Q&Z\ligQQP,v?Q&s`Q!s npw b[LvQ!P ¡<i[Q&\^uEbgnp$QnwOZfbgi[]?uEb[nj^w?ZÑ\^i[Q,wvjlbUi[Q!Qw#b[i\lw#b6-
bgLvQeP	]OZrbY?Quj^qvnQ!s¡`npw j^is`Q!i¢bgj£^QbMwOQ  Qc_`Q!u]`b[nj^wnpw?Zfb\lwOuQ!Z!
VYQ&\^ucb[n^QUnpwOZrb[ig]Oucb[nj^wOZ¤\ligQUuj^PRq3j$Z[Q!sRigj^P \ZrP£\^p.ZrQbYjlO\$Zrnuduj^wOZrb[ig]Oucb[j^iZ!OWOj^i¤Qc_v\lPRqvQ^¡
bgLvQ,uj^wOZrb[ig]Oucb[j^i32*4&5qv]`bZÑbf ¢j§igQ!\$uEbgnp$Qnpw?Zfbgi[]Oucb[nj^wOZU« \^wOs&5 nw Z[Q #]vQw?ucQ-:« nZÑQc_`Q&uc]`bgQ!s}]Oq
bgjuj^PRqvQcb[Q	b[Q!i[PRnwO\5bgnpj$w/*igQPRQP,?Q!idbgLO\5bUn¦bP£\ebg\l¬$Q	Z[Q^Q!ig\^P£\^uLOnpwvQ	i[Q&\^uEbgnpj$wOZ:+E¡.\lwOs bgLvQw
5HnZYQ_`Q!uc]vb[Q!sﬁKMLOQ\^ZgZrj`ucn\5bgQ!sZfb\5b[Qj^ﬀ2*465RQwOuj`s`Q!Z¤bgQigPnwO\lb[nj^wjlb[LvQ¨OiZrbYuj^PRq3j^wvQ!w$bM-ﬁb[LvQ
Zrbg\lb[Q£uLO\^wv^Q&ZÑ YLOQw*b[LvQR¨OiZrbtuj^PRq3j^wvQ!w$buj^PRqvQcb[Q!pe}b[QigPRnpw?\5b[Q&Z<Ab[LvQ!w¡j$pj5 Ynwv Qc_`Q!u]`b[nj^wOZ
svnpigQ!ucb[e§^jb[jbgLvQZrQ&ucj$wOsuj^PRq3j^wvQ!w$b&¡` Yn¦bgLvj^]vbducj^w?Zrns`Qignwv	bgLvQ¨OiZfb:j$wvQ^
VYQ&\^ucb[n^QanwOZrb[ig]OuEbgnpj$wOZ	\^i[Q^\5\oj$`kfQ!ucbgZnPRqvQPRQw#b[nwv*b[LvQ87*9;:&<*9=?> npw#bgQi[(\^ucQ$*KMLvQ!e \ligQ
O]vnppb:]OZ[npwORZrbg\lb[nuUPQb[Lvj`svZ:jlu\$Z[Z
<A@
VWOj^iYQ_`\^PRqvpQ$¡@b[j£s`Q¨OwvQb[LOQZrQ $]OQwOuQÑj^Dbf ¤j,igQ!\$uEbgnp$Q
nwOZrb[ig]OuEbgnpj$w«	¡ﬀ5U¡vj^wOQU Yignpb[Q!Z6-
BDCFEHGDCJI/KMLONQPSRHCTVUDWYX*Z\[;]V^?_a`
%@e@w#bg\l_Rj^iMucj^w?Zfbgi[]Oucb[j$igZ nZ¢^Q!i[eO\^Z[nu	A#j^i¤Qc_v\lPRqvQ^¡#bgj	qv]`b¤b[LOi[Q!QdnwOZfbgi[]?uEb[nj^w?Z¢«	¡5U¡`\lw?s³
nw ZrQ $]OQwOuQdnZMwvjlbYs`ni[Q&uEb[e§q3j$ZgZrnvQÑ Ynpb[Lj^wOQÑ]vwOn #]vQu\^p<j^b[LvQ 2*465Rucj^w?Zfbgi[]Oucb[j$i!¡# YLvnuLP,]OZfb
3Qu\^pQ!sabf YnucQ-
BDCFEHGDCJI/KLFbcP8RHCTVUDWYX*Z\[;]dRHCTVUDWYX*Z\^;]\e_D_a`
KMLvnZ£Q!\$svZb[j \gfnZrqvJnp¬$Q qvi[j$^i\lPRPRnpwO*Zrbfe#Q^¡¢ Yn¦bgLª\*jlb§j^ÑqO\^i[Q!w#b[LvQ&ZrnZ¡¢ YLvnuLÓu!\lw¥?Q
i\5bgLvQi£3j^ignwv  YLvQwª Yignpb[nwv \^i[$QcÇZrnQPQ&s igQ!\$uEb[n^Q 3QLO\@nj^iZ Kj \$j^ns bgLvnZaqvigj^vQP ¡MPRj^igQ
uj^wOunZ[Q	Z[e@w$b\5_ LO\^Q	?Q!Qw}qvigj^q3j$Z[Q!s¡O YLvnuL}Q$Qw#b[]?\lpeb[i\lwOZ[\5b[Q	npw#b[j
DD?
qvi[j$^i\lP£Z6Avb[LOnZ
q3j^nw#bY Ynp3Qs`nZguc]?Z[Z[Q!s\lb[Q!i!
«dPj$wvb[LvQtigQ!\$uEbgnp$QÑnwOZrb[ig]OuEbgnpj$wOZY\ligQdbgLvQtj^wOQ!Z!¡vu\lQ!s ﬁ ﬁ
0¡`]?ZrQ&sabgjRnpw#b[Q!ir(\$ucQU Yn¦bgL}^\5\v
5M\$Zrnu\^pe^¡ﬁ\lw \lb[j^P Qc_`Q&uc]`bgQ!Z	\^w \^ucb[nj^w  YLvnuL q?j#Z[Z[nvpe©q3Qi[j^igPRZ	Zrj$PQanpw#b[Q!ig\$uEbgnpj$w  Yn¦bgL b[LvQ
h
È`¼t¹1¶Ë¿Y»ÊË¶ ¾jicÏ#¼EÃÅUÂÊË¹1¼ÄrÂÊËÊË¹0kÄf¼EÃ¹(·J½(ºÄÇ·1¼E½1¹dlÑ·1¸Å:¹1·JÂg·J¶ËÄd¿YÅÇ·J¸&¼!Ð¹¢¼¾m*n(o¸¶ËÄJ¸RÄrÂÊËÊ.Äf¼EÃ¹1·1½1º&Äf·1¼E½(¹d¼¾pm*q;r;sutAn
ÄrÊ Â¹1¹JÅf¹wv
ÖÝÌÖÉä
 	
ﬀﬁ  
$\5\	Q!w@#nigj^wvPRQw#b&8KMLvQt\^uEbgnpj$w nZMQ_@Q&uc]`bgQ!sj^w?ucQt\lwOsbgLvQ\5bgj^P nPRPQ&s`n\5b[Q!peab[Q!i[PRnwO\5bgQ!ZY\5ÉbgQi
¨?igZrbUigQ!\$uEbgnpj$wﬁ_`Q!uc]vb[nj^w j^¢\lw©\5bgj^P nZ 	3	
;<-Ñj$wOucQRZrbg\li[b[Q&s<¡.Qc_`Q!u]`b[nj^w*jl¢\^w \5bgj^P \^p M\e`Z
bgQigPRnpwO\lb[Q&ZM Yn¦bgLvj^]`bd\^w@e§npw#bgQi[QigQwOuQÑ Ynpb[L jlbgLvQi:\lb[j$PRZ!
~ÑwvQ,Zrq3Q!un\^\$uEb[nj^w nZ-7*93¡?s`Qc¨OwOQ!s j$idqvignpw#bgnpwvaqv]vigq?j#ZrQ&Z<A?n¦bUnZdPR\^npwOpe ]OZ[Q!sj$i:b[i\^unpwO
Q_`Q!uc]vb[nj^w \lwOs npb	 Ynp¢?Qa^Qige ]?ZrQ]v nw b[LvnZqOi[Q&ZrQ!w$b\5bgnpj$w*bgj}^Qbj^OZ[Qig5\lvQ£3QLO\@nj^iZWvj^i
Q_v\lPRqvQ^¡@b[jRqvignw$b
	 46: :&9E¡$j$wvQ Yi[npb[Q&ZYnpw DD? -
RHCT [ﬀFE!K,ZﬂﬁFWﬃMBDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6])ﬃ EHC*(+-,'$Y_D_a`
 ﬀﬂﬁﬃ! "/. ﬀ0(ﬃ%-p'
KD ¤jRuj^wOZrb[ig]Oucb[j^iZM\ligQqvi[j5@ns`Q!s@e < b[j£v]vnsP£\$uLvnpwOQ!Z6-0212354=-3!6 4	\^wOs87 2912:354=3! 4
 YLOnuL?j^b[L nPqOpQ!PQ!w#bgZYnw#b[Qi[(\^uQ;4=3!6 4?DKMLOQbf ¢j¬@npwOsOZMjlﬁPR\$uLvnwvQ!ZMP£\lnwveas`n 
3Q!igZMnwb[LvQ
 M\e b[LOQe \^i[Q]OZ[Q!s*npw©P	]vpb[npb[LOi[Q&\^s`Q&s*uj^w#b[Q_#bZ<Ab[LvnZq3j^nw$bt Ynp ?Q£s`nZ[u]OZgZrQ&s \5bgQi&¡<npw ZrQ&uEbgnpj$w
y? <ﬀA3j^iÑb[LvQPRj^PRQw#b!¡.Qcb]OZUucj^w?Zrns`QiÑb[L?\5bUb[LvQ!i[Q,nZÑwvj s`n
.QigQw?ucQ!ZÑ3Qcbf ¤QQw*Zre@wOuLvigj^wOn P!Q!so\lw?s
]OwOZre@wOuLOi[j$wvn P!Q!saPR\$uLvnwvQ!Z!
« i[Q&\^uEbgnp$Qonpw?Zfbgi[]Oucb[nj^wªu\^wª?Q*^n^Q!w¥\lbucj$wOZrb[ig]OuEbgnpj$w.Ad YLvQ!wªn¦bnZ§b[LvQ©u\$ZrQ$¡¤npba3Q!uj^PRQ!Z
bgLvQonwvn¦bgn\^:qvigj^$ig\^P j^ÑbgLvQoP£\^uLvnwvQ$¥V:Q!\^ucb[nj^wOZRj^ÑigQ!\$uEb[n^Q P£\^uLOnpwvQ&Z *j^Éb[QwªZ[npPRqveÁu!\lpQ&s
	rP£\^uLvnwvQ#¡#j^i:Z[Lvj$irb2+¢\^i[Qj$`bg\^npwvQ&sa]?Zrnwvb[LvQ 94*=35£PQb[Lvj`sjlnpw#bgQi[(\^ucQ=4=3! 4?
~ÑwvQu!\lwwvj5  $np$Q!ZM\PRnpwvnP£\lnZrb:Qc_v\^PqOpQjlﬁQc_`Q&uc]`b\lvQ
DO
ucj`s`QC-
 K L EHCﬀ?>@ﬀﬁ5 wEHCTBA6`
 K L EHCﬀ?>@ﬀﬁ5 wEHCTVWDCﬀJWﬁ#+JWD+TBA6`
Lﬀ@ﬀE( FGFD(YI*HﬀHJIFW#(ﬀ(DELK EHC*(+
M
Lﬀ@ﬀE( FGHLJID! F8NFE %+ K?I "ﬁ;ZdUDDC! "ﬁJG-OQPMIYCDGHF_
M
RFI*FS&5 "ﬁFW K?I*FS&5 "ﬁFW P RHCTVUDTDﬁFSRFI*FS&5 "ﬁFW6ZRHCT [ﬀFE!KﬂZﬂﬁFWﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6])ﬃ EHC*(+-,'$Y_D_D_a`
UFEHC Z" "ﬁ#V PW*` JX8Y*` %ZﬀZ?_
M
UDTHLJW/K T\EL@#T LJC! "ﬁ#*Z%$D "ﬁHLJIﬁ#[$"Z! %Z5$]\^$Y_a`
K?I*FS&5 "ﬁFW;T CJWDI*FL*Z!_a`
UDTHLJW/K T\EL@#T LJC! "ﬁ#*(Lﬁ;Z%$ﬀ$Y_a`
_
_
_
WnigZrb!¡@bf ¤jRqO\^u¬5\^^Q!ZM\^i[QUnpPRq3j^i[b[Q&s -
7[`a
6a:&9.¡^bgj£?Q\^vpQUbgj£]OZrQtu\$Z[Z[Q!Z4=36 4?¡*29123!4=3!6 4?¡bO9.¡v\lwOs?c:>D
7[`a
6a:&9ed!49f4;423¡j^iY]OZ[nwv£\^uEbgnpj$w87*93
KMLOQw¡ﬁ\oZfb\lwOsO\lis©$\5\u\$Z[ZnZsvQc¨OwvQ&s  Yn¦bgL \ > = PRQb[Lvj`s<KMLvQ§3j@sve jl0> =g*Zfb\li[bgZ@e
svQc¨Owvnwv \}i[Q&\^uEbgnp$Q£P£\^uLvnwvQ§ Ynpb[LÁ\^w npwOn¦bgn\^ qvigj^$ig\^P  YLvnuL qvignpw#bgZ,\oPRQ!ZgZ[\^^Q$8WnwO\le^¡b[LvQ
igQ!\$uEbgnp$QÑP£\^uLOnpwvQnZ:\^ucb[n5\5b[Q&s,bgnpPRQ!Z?*(\,b[i\^uQZ[Lvj5 :Z¢b[LOQZrQ $]OQwOuQUj^P£\$uLvnpwOQUigQ!\$uEbgnpj$wOZ +c
~ÑwvQtj$`bg\^npw?Z bgLvQtj^]vb[qv]`bM-
ÌDÌ Ãﬁ[vÚ@\2]@^
)   	0:0:Sﬁ?6	N
	,0:G
 "ﬁHLJIﬁ#?W\e&FW#(ﬀ(DE6] ﬃ EHC*(+-,
 "ﬁHLJIﬁ# N\
 "ﬁHLJIﬁ#8b\
KMLvQdPQ&Z[Zg\l$QMnZqOi[nw#b[Q!s£\lbb[LvQ:¨OigZrb nwOZrbg\lw#b&¡lb[L?\5b nZ8s`]vignwvb[LvQ:¨OigZrb8P£\^uLvnwvQ:igQ!\$uEbgnpj$wDKMLvQ
bf ¤jRwvQc_@b:igQ!\$uEb[nj^w?Z¤\^i[QQ!Pqvbfe^¡O\$Z¤b[LvQtP£\^uLOnpwvQqvigj^$ig\^P nZducj^PRqvQcbgQe£b[Q!i[PRnwO\5bgQ!s \5bYbgLvQtQw?s
j^¨OiZrb:i[Q&\^uEbgnpj$w
«dwÁjlbgLvQi, ¤\e*b[j©s`Qc¨?wvQ§bgLvQqOi[Q!#nj^]?ZP£\^uLvnwvQ§ ¤j^]Os 3Q§bgj*s`igj^q bgLvQqvi[j$^i\lP npw#b[j b[LvQ
P£\$uLvnpwOQ^¡`]OZ[npwO,bgLvQ =2RPQb[Lvj`s -
RFI*FS&5 "ﬁFW K?I*FS&5 "ﬁFW PSRHCTVUDTDﬁFSRFI*FS&5 "ﬁFW6Z!_a`
K?I*FS&5 "ﬁFW;TVID+ﬀ+*ZRHCT [ﬀFE!K,ZﬂﬁFWﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6])ﬃ EHC*(+-,'$Y_D_D_a`
KMLOQUigQ!Z[]vpb: ¢j$]vsa3QtQc_v\^ucb[e£b[LOQZ[\^PQt\$Z¢qOi[Q!#nj^]?Zre^
KMLvQ29;:

npwOZrb[ig]Oucb[nj^w nZbgLvQa?\^Z[nu£ M\e*b[j s`Q!\e©Qc_`Q&uc]`bgnpj$w j^i,wvQc_@b,nwOZrbg\^w$b& ﬁ_`Q&uc]`bgnpwv
\S29;:

b[Q!i[PRnwO\5bgQ!ZUQc_`Q&uc]`bgnpj$woj^ituc]Oi[igQw#bÑnwOZrbg\^w$bMALvj5 ¤Q$Qi&¡?Q_@Q&uc]`bgnpj$w nZUwvjlbtucj$PqOpQb[Qe b[Q!ir
PRnwO\5bgQ!s \lbb[LOnZZfb\l$Q^¡\lwOs b[LvQ2:

nwOZrb[ig]OuEbgnpj$w ?Q&ucj$PQ&ZbgLvQawOQ  Zrbg\li[b[nwv}q3j^nw#b	j$i	wvQ_#b
nwOZrbg\^w$b& KMLvQoZrbg\lb[Qo\^ZgZrj`un\lb[Q!s b[j 29;:

Qw?ucj`s`Q!ZQ!wOsÁj^Uu]vi[igQw#bRnpw?Zfb\lw#b6-n¦bauL?\lwv$Q!Z\5bRb[LvQ
Q!wOs©jl¤b[LvQR¨?igZrbnpw?Zfb\lw#btjlMQc_`Q!u]`b[nj^w¡Dnpw?s`nu!\5bgnpwv bgLO\5bnwOZrb[ig]OuEbgnpj$w nZtuj^PRqvQcb[Q!pe b[Q!i[PRnwO\5bgQ!s<
V:]vwvwvnwvRb[LOQUqOi[Q!#nj^]?ZMPR\$uLvnwvQ Yn¦bgLqOi[j$^i\lP8-
RHCTVUDWYX*ZRHCT [ﬀFE!K,ZﬂﬁFWﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6] $Y_D_a]
RHCTVUDWYX*ZRHCTVUDFEwL;Z!_a]
RHCT [ﬀFE!K,ZﬂﬁFWﬃBDC! "ﬁ#*Z%$'ﬃ EHC*(+-,'$Y_D_D_D_
 ¤j^]Osqvigj@sv]OucQC-
 "ﬁHLJIﬁ#?W\e&FW#(ﬀ(DE6]
 "ﬁHLJIﬁ# N\eﬃ EHC*(+-,
 "ﬁHLJIﬁ#8b\
KMLOQ 29:

nwOZrb[ig]OuEbgnpj$w,Z[qvpnpbgZDbgLvQ¢Q_`Q!uc]vb[nj^w	nwbf ¤jÑsvnZrb[nwOuEbnwOZrbg\lw#bZ<-g	 46:"8nZDqOi[nw#b[Q!s	s`]vignpwv
bgLvQ¨OiZfbYj$wvQ^¡` YLvnQ 	:&99 £nZYqvignpw#b[Q&ssv]vi[nwvb[LOQZrQ&ucj^w?saj$wvQ^
 %- ﬃw ﬃ!ﬁ	

Ñigj^qvqvnwv \qvi[j$^i\lP nw$bgjo\aP£\^uLOnpwvQ£u!\lw©j@u!uc]vit\lbt\^w@e b[nPQ$ Wvj^itQ_v\lPRqvQ^¡<j^wOQRu!\lw*b[ignp$^Q!i
bgLvQ§s`igj^qvqOnpwv j^M\^w*nwOZrb[ig]OuEbgnpj$w©@e}qOi[Q&Z[Z[npwOj$w©\ O]`brbgj^w s`nZrqv\e^Q&s j$w©ZgucigQQ!w.ADb[LvQRj$pj5 YnpwO
uj`s`QnZ:\£$\5\vS^S	[\^ucb[nj^wpnZrb[QwOQiSdb[j£q3Qi[j^igP b[LOnZ6-
FD(YI*HﬀHJCFEwL  K L(YW/K?Wﬁ#H [FL! wELﬁ! HLJWﬁFWYC
M
RFI*FS&5 "ﬁFW K?I*FS&5 "ﬁFW*`
BDCFEHGDCJI/KLJCFEHGDCJI/Kﬂ`
Lﬀ@ﬀE( FJCFEwL;ZﬂRFI*FS&5 "ﬁFW K?I*FS&5 "ﬁFW*]VBDCFEHGDCJI/K LJCFEHGDCJI/K&_
M
D&5 H6T K?I*FS&5 "ﬁFW8P K?I*FS&5 "ﬁFW*` D&5 H6T LJCFEHGDCJI/K PcLJCFEHGDCJI/Kﬂ`
_
Lﬀ@ﬀE( F NFE %+ I*FL! wELﬁJBJWYCﬀUFEHCK?WD+*Z\[FL! wELﬁﬀN Wﬁ# W_
M
K?I*FS&5 "ﬁFW;TVID+ﬀ+*ZVLJCFEHGDCJI/K T FYEwL#T*Z!_J_a`
_
_
ÖÝÌÖÉä
 	
ﬀﬁ |
KMLOQ?3A:

1oPRQcb[LOj@s©j^ 7*9:&<69=?> qvi[j`s`]?ucQ!ZwOQ  i[Q&ZrL ucj$qvnpQ&Zjl¤i[Q&\^uEbgnp$QRnpwOZrb[ig]Oucb[nj^wOZ!£KML#]?Z¡\
wOQ  qOi[j$^i\lP nZYs`i[j$qvq3Q!sQ!\$uL§b[nPRQ =3!a:;7;4&9 ;:&9O> 42tnZYu\^pQ!s<
Edj5 t¡8LvQigQanZ,b[LvQ ucj`s`Qi\l^PRQ!w$b,b[j s`Qc¨?wvQ\ ^i\lqvLOnu!\l O]`brbgj^w¡¢ YLvnuL qvignpw#bgZ\}PRQ&Z[Zg\l$Q
 YLOQwqvi[Q&Z[Z[Q!s.-
RFI*FS&5 "ﬁFW K?I*FS&5 "ﬁFW PSRHCTVUDTDﬁFSRFI*FS&5 "ﬁFW6Z!_a`
^D@#ﬀFELﬁGEﬀ@#ﬀFELﬁ P8ﬁFWﬃ8^D@#ﬀFELﬁ;Z%$ LJCJW*HﬀH8&FWYCJW!$Y_a`
Eﬀ@#ﬀFELﬁ TVID+ﬀ+D[FL! wELﬁ! HLJWﬁFWYC*Z
ﬁFWﬃ JCFEwL;ZjK?I*FS&5 "ﬁFW*]dRHCT [ﬀFE!K,ZﬂﬁFWﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6])ﬃ EHC*(+-,Lﬁ]$Y_D_D_D_a`
JCJI/K?W8UDCJI/K?W P ﬁFWﬃJCJI/K?W6Z!_a`
UDCJI/K?W;TVID+ﬀ+*ZﬂEﬀ@#ﬀFELﬁO_a`
«dwÁnPRq?j$irb\lw#b	q3j^nw$bRnZbgLO\5bR Yn¦bgLvj^]vbRuj^q@e@npwv}b[LvQs`i[j$qvq3Q!s nwOZrb[ig]OuEbgnpj$w npw PRQcb[LOj@s =3!a:
74&9 ;:A9a> 423¡3j$wve}b[LOQR¨OigZrbqvigQ!ZgZt\^ucb[nj^w  ¢j$]vs*qOi[nw#b	\ PQ&Z[Zg\l$Q^¡\$Zi[Q&\^ucb[n^QRnpw?Zfbgi[]Oucb[nj^wOZ	\ligQ
wOjlbMi[Q!Qw#b[i\lw#b6A@nwOs`Q!Q!s<¡@bgjs`igj^qnpw \,PR\$uLvnwvQU\^wnwOZrb[ig]OuEbgnpj$wa YLvnuLanZY\ligQ!\^sve,bgQigPRnpwO\lb[Q&s<¡`LO\^Z
wOjQ 
3Q&uEb&
 	S 0%0ﬁ'
8^Qw#b§\ligQ wvj^wÓq3QiZrnZfbgQw#b§sv\5b\© Yn¦bgL¥\©vnwO\^i[eÁZrbg\lb[]OZ 1,9@0@9<ﬀdj^i&CK20<9@G1¡¤q?j#Z[Z[nvpe uLO\lwv$npwO
\lb,Q&\^uL nwOZfb\lw#b!©«:w Q!^Q!w$b,?Q&ucj^PRQ&Z	qvigQ!Z[Qw#b,sv]vi[nwv*j^wvQ§nwOZrbg\^w$bR\^Z,Zrj@j^w \^Znpb,nZ,^QwOQi\5b[Q&s
@e \ qOi[j$^i\lP ucj$Pq3j^wOQw#b	s`]vignpwObgLvnZtnpw?Zfb\lw#b!a« Zrb[igj^wOuj^LvQ!i[Q!wOuce}qOi[j$q?Q!irbfe}LOj^svZ<-N	2
	,9?102 ﬁﬀ9 0<	B9
9@>ﬁ9@G;:	ﬀ,	K 9?39@0239:N ﬁ0 1,9@0@9<ﬀ K2I	,9;:ﬁ(1	,9<ﬀY	,N $0?CK20<9@GK@I
	,	9@?;:ﬁ(1 ﬁ,9<ﬀ
Çw j^b[LvQ!iY ¢j$igsvZ6- 9@>ﬁ9<ﬀ40 	9K@MNC; ﬁ021
«  M\e£b[jRnPRqvpQ!PRQw#bYb[LvQuj^LvQ!i[Q!wOuce£qOi[j$q?Q!irbfe§j^
?
PR\$uLvnwvQ!ZMnZY\^Z¤j$pj5 :Z<-
7
« wvQ   $,	,Q!^Qw#bYZfb\5bg]OZMnZMnw#b[igj`s`]OucQ&s A@b[LOQUP£\$uLvnpwOQU\$Z[Z[np$wOZ¤n¦bMbgjR\^p<Q!^Q!w$bZM\5bMb[LvQ
?Q!^nwvwvnwv£jlQ!\$uLnwOZrbg\lw#b&
7
KMLvQZrbg\5bg]OZMjl\lwQ$Qw#bYnZduLO\lwv$Q!s§b[j 1G9@0<9@G\^ZYZ[j@j^w \^Z¤npb:nZY$QwvQ!ig\lb[Q&s<
7
LvQw b[LvQP£\^uLvnwvQ	svQcb[Q&uEbZdbgLO\5bUwvjawOQ Q$Qw#bUu!\lw}3Q^QwOQi\5b[Q&s<¡OnpbtuLO\lwv$Q!Z:b[jTK:0<9<ﬀ
b[LvQZrbg\lb[]OZ:jl\^p<]Owv¬@wvj5 YwQ!^Q!w$bZY\lwOs s`Q&ucns`Q!Z¤bgLvQtQw?sj^u]vi[igQw#bYnwOZfb\lw#b!
EdjlbgQb[LO\lbdQwOsj^ﬁnwOZrbg\^w$bd\^wOs \lOZ[Qw?ucQtjlﬁQ$Qw#bgZd\ligQsvQ!ucns`Q&sb[j^$QcbgLvQi&¡`npw bgLvQ	Zg\lPRQZrb[Qq Avb[LOnZ
L?\^ZMnPq3j^i[bg\^w#bYuj^wOZ[Q #]vQ!wOucQ$¡` YLvnuL Ynp?Qs`nZguc]OZgZrQ&sa\5bgQiYnwoZrQ&uEb[nj^wyOË{`
KMLvQ
<
«dh^n^Q&ZZrQ!^Qi\l# M\e@ZDbgjs`Q!\^` Yn¦bgLQ!^Q!w$bZDÇwb[LvQ:Z[npPRqvQ!Zrb8j^wOQ^¡lQ!^Qw#bZ\^i[QMns`Qw#bgn¦
¨?Q!s§@e£Zrb[ignpwv#ZWOj^i¤Qc_v\lPRqvQ^¡#b[j^Q!wvQi\5bgQd\lwQ$Qw#b¢wO\^PRQ!s84?¡@j^wOQd Yign¦bgQ!Z6-
bO9ed;4] 4&9=9;44
\^wOs bgja M\lnpbdj^iÑn¦bM-bO9ed c2 =g!4#¢Çwob[LOnZU\^Zrbdnpw?Zfbgi[]Oucb[nj^w¡<uj^w#b[igj^DnZUZfbgj^qvq3Q!s} YLvnpQ	Q!^Q!w$b
4nZUwvjlbt$QwvQ!ig\lb[Q!s¡.\^wOsobgLvQRnpw?Zfbgi[]Oucb[nj^w*nZucj$PRqvpQb[Q!peobgQigPRnpwO\lb[Q&s} YLvQ!w 4 3Q!uj^PRQ!ZUqvigQ!Z[Qw#b!
KMLOQ^c2=g!£nwOZfbgi[]?uEb[nj^woL?\^Z:\^w \$Z[Z[j`ucn\5bgQ!sZfb\5b[Q	 YLvnuL}uj`s`Q!ZMj$iYb[Q!i[PRnwO\5bgnpj$w¡vbgLO\5b:nZ!¡vj^idb[LvQ
\ M\lnpb[Q&s§Q!^Qw#bY^Q!wvQi\5bgnpj$w
KMLvQj$pj5 Ynwvuj`s`Qtnp]OZfbgig\lb[Q&ZMQ^Q!w#bMOi[j#\^svu!\^Zrb[nwvﬀ-
^D@#ﬀFELﬁGEﬀ@#ﬀFELﬁON PﬁFWﬃ ^D@#ﬀFELﬁ;Z%$/I*FﬀFS@wK@(YIDJW!$Y_a`
Eﬀ@#ﬀFELﬁONATVID+ﬀ+D[FL! wELﬁ! HLJWﬁFWDC*Zﬂﬁ Wﬃ JCFEwL;ZjK?I*FS&5 "ﬁFW*]
RHCTVUDWYX*ZRHCT [DﬃFI %*Z%$/WDNJWﬁ#5$D_a]dRHC T [ﬀ E!K,ZﬂﬁWﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6])ﬃ EHC*(+-,Lﬁ]$Y_D_D_D_D_a`
ÌDÌ Ãﬁ[vÚ@\2]@^
Z   	0:0:Sﬁ?6	N
	,0:G
^D@#ﬀFELﬁGEﬀ@#ﬀFELﬁFb PﬁFWﬃ ^D@#ﬀFELﬁ;Z%$"U*(L@HS&]$Y_a`
Eﬀ@#ﬀFELﬁFb;TVID+ﬀ+D[FL! wELﬁ! HLJWﬁFWDC*Zﬂﬁ Wﬃ JCFEwL;ZjK?I*FS&5 "ﬁFW*]dRHCT JWﬁFWYCJIDFW6Z%$wWDNJWﬁ*5$Y_J_D_a`
%`jO¡v\wvQ  ucj$q@e§jlY-
RHCTVUDWYX*ZRHCT [DﬃFI %*Z%$/WDNJWﬁ#5$Y_a]RHCTV[ﬀFE!KﬂZﬂﬁFWDﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6];ﬃ EHC*(+-,'$Y_D_D_
nZYs`igj^qvq3Q!snw$bgjb[LvQP£\^uLvnwvQQ!\$uLabgnpPRQUb[LOQ¨OigZrbYv]`b[b[j^w nZMqvigQ!ZgZrQ&s<

LvQwb[LvQZ[Q!uj^wOsav]`b[b[j^w
nZ£qvigQ!ZgZ[Q!s<¡Y\ wvQ!  ;4 4&9;=94©nwOZfbgi[]?uEb[nj^w¥nZas`igj^qOq?Q&s nw#b[j bgLvQ}P£\^uLOnpwvQ$¡M YLvnuL¥bgi[n^$QiZb[LvQ
qOi[Q!#nj^]?Zres`igj^qOq?Q&s  ¤\^n¦bgnpwvanpwOZrb[ig]Oucb[nj^wOZ!:KMLvQ	Oi[j#\^svu!\^Zrb:qvi[j$q?Q!irbfejl8Q!^Qw#bZ:nwOZr]Oi[Q&ZMb[LO\lbU\^p
 M\lnpb[nwv©npw?Zfbgi[]Oucb[nj^wOZR\^i[Qb[ignp$^Q!i[Q&s nwÁbgLvQoZ[\^PQnwOZfb\lw#b6-o\$uEb[]?\lpe$¡b[LvQoP£\$uLvnpwOQqvigj^$ig\^PnZ
Q!PRq`bfea\5ÉbgQi:qOi[Q&Z[Z[npwO	bgLvQZrQ&ucj$wOsaO]`brbgj^w
  .0%- +-))p%( 
(O j5 YwOZD\duj^wOu]vi[igQw?uceÑuj^wOZrb[ig]Oucb[j^i&¡&wO\lPRQ!sQ7;=&9B*Éj$iDqO\^ig\^pQnZrP +. YLvnuLqv]vbgZbf ¢j:igQ!\$uEbgnp$Q
nwOZrb[ig]OuEbgnpj$wOZ« \^wOs 5 npw qO\^ig\^pQ=-	«\lwOs 5 \ligQ£Qc_`Q!u]`b[Q&s \5b	Q&\^uL npw?Zfb\lw#b!¡ﬁ\lwOs©bgLvQ§qO\^ig\^pQ
uj^wOZrb[ig]OucbdnZUucj$PRqvpQb[Q!peb[Q!i[PRnwO\5bgQ!so YLvQ!w}3jlb[L*« \lw?s 5 \^i[Q$dKMLvQ	Zrbg\lb[Q,jl 7=&9anZ:bgLvQ	]vwOnpj$w
j^ bgLvQ£Zfb\5b[QjlM« \lwOs*jl¢b[LvQ£Zrbg\5bgQ,j^Y5UKMLvQRj^is`Q!iÑnw* YLOnuL¡D\5btQ!\$uL nwOZfb\lw#b!¡« \^wOsF5 \ligQ
Q_`Q!uc]vb[Q!snZYpQÉb:]vwOZ[q?Q&ucnp¨OQ!s8KML#]?Z¡`bgLvQtigQ!Z[]v¦bYj^DQc_`Q&uc]`bgnpwvG-
RHCT BJIYC*ZRHCT [ﬀFE!K,ZﬂﬁFWﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6] $Y_D_a]
RHCT [ﬀFE!K,ZﬂﬁFWﬃBDC! "ﬁ#*Z%$'ﬃ EHC*(+-,'$Y_D_D_
u!\lw?Q\$ZM ¢Q!p	 46:G :&99
§j^i 	 :&9  426: JE
VYQ&\^ucb[n^Q nwOZrb[ig]OuEbgnpj$wOZs`i[j$qvq3Q!stnw,\dPR\$uLvnwvQ¢\^i[Q8qO]`bnw	q?\li\lpQ!^ Ynpb[LbgLvQ¤PR\$uLvnwvQ qvigj^$ig\^P 
WOj^iYQ_`\^PRqvpQC-
K?I*FS&5 "ﬁFW;TVID+ﬀ+*ZRHCT BJIYC*Z\[;]V^?_J_a`
nZYZrb[ignucb[eaQ #]vn5\lQw#bMb[jG-
K?I*FS&5 "ﬁFW;TVID+ﬀ+*Z\[?_a` K?I*FS&5 "ﬁFW;TVID+ﬀ+*Z\^?_a`
KDjUZ[nPqOpnpetqvigj^^i\lPRPRnwvd\lw?sigQ!\^Z[j^wOnpwvÑ\l3j^]`bi[Q&\^uEbgnp$Q qvigj^$ig\^P£Z¡\lw,npwOZrb[ig]Oucb[nj^w	s`igj^qOq?Q&s
nw#b[jt\UP£\^uLvnwvQYs`]vignpwOÑbgLvQYucj$]vigZ[Q¤jl<\ÑigQ!\$uEbgnpj$w	nZﬁwvjlbnPPRQ&s`n\lb[Q!pe,i[]vw@etb[LOQYPR\$uLvnwvQA#\^uEbg]O\l
\$svs`nwv}j^¤bgLvQ§nwOZrb[ig]OuEbgnpj$w b[j}bgLvQ§P£\^uLOnpwvQaqvi[j$^i\lP nZ	svQ\e^Q!s*bgj}b[LOQTK 9=ﬀG 9 ,9
ﬀ023	ﬀJ«Yucb[]O\^pe^¡$b[LvnZ8nZ $]On¦bgQd\t^Q!wvQi\l?\5brbgn¦bg]Os`QÑnpw
(O
-b[j	\$j^nsnpw#b[Q!irQ!i[Q!wOucQ&Z¡$qvigj^^i\lP
uL?\lwv$Q!Z¤nZgZ[]vQ!s@e£b[LvQtQ_@b[QigwO\^< ¢j$i[sZ[Lvj$]vs3QZre`Zrb[QP£\lb[nu\le§s`Q\e^Q&s§bgj,bgLvQtwvQ_#b:nwOZrbg\^w$b&
	 #6%"ﬁ*p)
Y  ﬃw% ﬃ!ﬁ-0" 
Çw#bgQi[(\^ucnwvi[Q&\^ucb[n^QdnwOZrb[ig]OuEbgnpj$wOZM Ynpb[Lo^\5\,nZMO\$ZrQ&s§j$wabgLvQwvjlbgnpj$wj^\lwT(1GH ;<$\5\j^vkfQ!uEb
Z[Qcb¤@eR\H  YnwOZrb[ig]OuEbgnpj$wKMLvQÑnPRqvnun¦b:^\5\tj$`kfQ!ucb¤u!\lw§3QUsvnpigQ!ucb[eR\$uuQ!ZgZrQ&s£\lwOsRbgig\^wOZrj^igPQ&s
@e\5b[j$P£ZMQc_`Q!u]`b[Q&s@eab[LvQtnpwO¬a3j@sve,A?n¦bÑnZ:\^Z[jR]OZ[Q!s@e§Qc_`qvigQ!ZgZrnj^w?ZMQ5\l]O\5bgnpj$wOZ¤b[ign^^Q!i[Q&s§@e
igQ!\$uEbgnp$QÑnwOZrb[ig]OuEbgnpj$wOZY\lwOsigQcb[]Oi[wvnwvR5\l]vQ!Z¤j$iMb[LvQ!P 
ÖÝÌÖÉä
 	
ﬀﬁ <
   (^É§ ® l
KMLOQJbO9ed:
	 Y:
`
435 

:igQ!\$uEb[n^QUnwOZfbgi[]?uEb[nj^w s`Q¨OwvQ!Z :
`
43!£\$ZM?Q!npwvbgLvQtnpPRqvnucnpbÑ^\5\j^`
kfQ&uEbd\$Z[Z[j`ucn\5b[Q&s£bgj,bgLvQtigQ!\^ucb[n^QnwOZfbgi[]?uEb[nj^w


«Yucb[nj^wOZtQ_`Q!uc]vb[Q!s @e©\5b[j$P£ZP	]OZrb	nPqOpQ!PQ!w#bb[LvQ 49f43
a
4PRQcbgLvj`s  Yn¦bgL Zrn^wO\lb[]vigQ:g!
49f43
a
42?9:O> 42 4]
 @KMLvQQ!w#@ni[j$wvPRQw#b\lj5 :Z3b[LvQ \$uEbgnpj$wÑbgj:^Qb\^u!ucQ!ZgZ.bgjMb[LvQ8nPRqvnun¦b
$\5\	j$`kfQ!ucb *npsvQc¨OwvQ&sﬀ+E¡O]OZrnwvRPRQcbgLvj`sV
	49
`
4-35..Wvj$iYQc_v\lPRqvQ^¡vuj^wOZ[ns`QiM-
FD(YI*HﬀH"ﬁFwC  K L(YW/K?Wﬁ#H [FL! wELﬁ
M
Lﬀ@ﬀE( F NFE %+ WDCJW*FS@#JW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_
M
^D@#ﬀFELﬁE P Z\^D@#ﬀFELﬁO_Wﬁ#NTB( "ﬁFWD+LE*>DW*FL*Z!_A`
 "ﬁ#NcP"ﬁ#JWYGJWYCT LFIYCH Wﬀ"ﬁ#*ZﬂE T GJWD JIEW#(&Z!_J_a`
E T H WD JIEFW#(&Z%$ﬀ$"Z*ZBNﬀZ?ND_D_a`
_
_
KMLOQ¤nPRqvnun¦bj^vkfQ!uEbﬁnZﬁj^`b\lnwvQ!s	#eb[LvQYu\^p]	O4
ed%
	49
`
4-3!   YLvnuLi[Qb[]vigwOZﬁ\lw,npwOZrbg\^wOucQ
j^Obfe@q3Qﬁﬂ
`
4353D«YuEb[]?\lpe$¡lj^wvQ:Z[]vqvq3j$Z[Q!ZDbgLO\5bbgLvQYnpPRqvnucnpb j^`kfQ&uEbjlﬃ3?9tnZ\l M\e@Zﬁ\Uv]`b[b[j$wj^
bfe@q3Q! 
a
:SAbgL@]OZ¡^b[j^Qb8\^uuQ!ZgZDb[jtnpb!¡^j$wvQMP	]OZrb8u\$Zfbnpbb[j" 
a
:< E:j5 t¡lnwRj^is`Qibgjue`ucnu!\lpe
nwOui[Q!PQ!w#b:b[LvQ	\^?Q!jl
a
;:<¡`npbÑ3Q!ucj$PRQ!Z:Z[]
#§ucnQw#b:bgja\^svsbgLvQj$pj5 YnwvRnpwOZrb[ig]Oucb[nj^wonwob[LvQ
igQ!\$uEbgnp$QÑP£\^uLOnpwvQC-
RHCT ! "ﬁ;ZﬂEﬀ@#ﬀFELﬁ]dRHCT FEDEwL;ZRHCT\UDWYX;ZRHCTV[ﬀFE/K,ZﬂﬁFWﬀﬃ$"ﬁFwC*Z!_D_a]dRHCTVUDFEwL;Z!_D_D_D_
%ﬁ&
D
®
&!(3D
KMLOQigQ \ligQ}ZrQ!^Q!ig\^:¬@npwOsOZaj^Q_`qvi[Q&Z[Z[nj^wOZ£]?ZrQ&s¥b[j nw#b[Q!ir(\$ucQ}igQ!\$uEb[n^QonwOZrb[ig]OuEbgnpj$wOZ§ Ynpb[L ^\5\1A
j$idQ_`\^PRqvpQ$¡3\^w}nw$bgQ$QidQ_`qvi[Q&Z[Z[nj^woucj$PqO]`b[Q&Z:bgLvQ	w@]vP,?Q!iÑj^8n¦bgQi\5b[nj^w?Zd\§igQq3Q!\lbdj#j$q}LO\$ZYb[j
q3Qi[j^igP « 3j@j^Q!\lwQc_`qvigQ!ZgZrnj^w£]?ZrQ&s§@eﬃ Ri[Q&\^uEbgnp$Q:nwOZfbgi[]?uEb[nj^w?Z¢nZM\lwvj^b[LvQ!i¢Q_v\lPRqvQA@n¦bYP,]OZfb
nPRqvQPRQw#bÑPRQb[Lvj`s} Ynpb[L©Zrn^w?\5b[]Oi[Q

a
g93' :*:646=$4(=
a
=94 2
9:a>ﬂ4 4
 jl u\$Z[Z
 :*:646=);9=
 
4&9.MKMLOQ,PRj^PRQ!w$bQ5\^p]O\lb[nj^w}j^¢\lw*Qc_`qvigQ!ZgZrnj^w b\l¬$Q!ZÑqv\$ucQnZU]vw?s`Qiucj$w$bgi[j$Dj^
bgLvQi[Q&\^ucb[n^QdnwOZrb[ig]OuEbgnpj$wa]OZ[nwv,npb!VWOj^i¤Qc_v\lPRqvQ^¡`LOQigQÑnZ¢b[LvQts`Q¨Owvnpb[nj^waj^\,?j@j$pQ&\lwaQ_`qvi[Q&Z[Z[nj^w
bgLO\5b:igQcbg]vigwOZ¢b[LvQt5\l]vQtj^D5\lign\^vQ =
a
:?>ﬂ=923Uj^DnpbgZYnPRqvnun¦b:j$`kfQ!ucb6-
FD(YI*HﬀH [D@#FE!K?ID! F  K L(YW/K?Wﬁ#H ^FEDEﬀ(YWDIﬁﬀKJCJIHLDLFWYC
M
Lﬀ@ﬀE( F E EDEﬀ(YWDIﬁMWDNJI#(L@FIDJW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_
M
CJWDD@JCDﬁ ZDZ+* ELE E?_Wﬁ#NTB( "ﬁFWD+LE*>DWFL*Z!_F_ATVI@*FE!KOID! F6`
_
_
-, . ﬃ ) ﬁﬃ/."%
Çw
DD?
¡¤npbnZRq?j#Z[Z[nvpQab[j Qc_@bgig\$uEb,nwOZrb[ig]OuEbgnpj$wOZ,i[j$P P£\^uLvnwvQ!Z!¡8$QcbrbgnpwO* YLO\lbigQP£\^npwOZ	b[j
3Q£Qc_`Q&uc]`bgQ!s<aKMLOnZtnZbgLvQ£npw@$QiZrQjl¤b[LvQ§sve#w?\lPRnu£svi[j$qvqvnwv jlMnpwOZrb[ig]Oucb[nj^wOZqvigj5@nsvQ!s*#e b[LvQ
=2RPRQcbgLvj`s jlﬁPR\$uLvnwvQ!Z!«YuEb[]?\lpe$¡vwvjlbd\^pnpwOZrb[ig]Oucb[nj^wOZYu!\lw?QQ_@b[i\^uEbgQ!s<¡`O]`b:j^wve : 9 9YMCK@H 9
ÌDÌ Ãﬁ[vÚ@\2]@^
S&z   	0:0:Sﬁ?6	N
	,0:G
j$wvQ!Z!ﬁÇwOZrb[ig]OuEbgnpj$w bO9ed *94*4*=g64 4(;4] 

Ys`Qc¨?wvQ!Z

\$Z¤\	igQQ<P&\lvQUnpwOZrb[ig]Oucb[nj^w YLvnuLu\^w
3QQc_@b[i\^ucb[Q&sRi[j$P b[LOQÑQ_@Q&uc]`bgnpwO,P£\^uLOnpwvQU@e§^Q!wvQi\5bgnpwO 4(4].DKMLOQUigQ!Z[]vpb¤j^b[LOQUQ_@b[i\^uEbgnpj$w
nZM\wvQ! HigQ!\^ucb[n^QÑnpwOZrb[ig]Oucb[nj^waigQqOi[Q&ZrQ!w$bgnpwO YLO\5bMigQP£\lnwOZ¢b[j,?Qts`j$wvQÑ@e

igj^P b[LOQÑq3j^nw#bMnpbMnZ
igjP!Qw¡`]Oqbgj£ucj^PRqvQcbgQb[Q!i[PRnwO\5bgnpj$wKMLvQtQc_@b[i\^ucb[Q&s§nwOZfbgi[]?uEb[nj^w nZYu\^pQ!sab[LvQ  9202Nﬁﬀ	H`jl


KMLvigQQq3j^nw#bgZ:\^i[QUnpPRq3j^i[bg\^w$bM-
7
~Ñwveauc]vigigQw#b[e§ig]vwvwvnwvi[Q!Q<P&\lvQnpwOZrb[ig]Oucb[nj^wOZYu!\lw?QtigQPRj5^Q&s£igj^P P£\$uLvnpwOQ!Z!
7
KMLvQi[Q!PRj5\^.jlD\,igQQ<P&\lvQUnpwOZrb[ig]Oucb[nj^wsvj#Q&ZMwvjlbYqvigQ$Qw#bMn¦bMb[jRigQ!\$uEbY\5b¤b[LvQ^Q!i[e£nwOZrbg\^w$b
b[LvQigQQ6PnwvRQ$Qw#bYj@u!uc]viZ!
7
KMLvQ¤i[Q&Zrns`]O\^^j^vbg\lnwvQ&stigj^P\YigQQ6P!\lOpQ¢npwOZrb[ig]Oucb[nj^wnZj$wve\5\^np\lvQ \lbDbgLvQ¢nwOZrbg\^w$b YLvnuL
npPRPRQ!svn\lb[Qe§j$pj5 :Z¤^Q!wvQi\5bgnpj$wajlb[LOQi[Q!Q<PnwvRQ$Qw#b!
dQigQnZ¡ j^iRQc_v\^PqOpQ$¡ \lwÓ\^uEbgnpj$wÁ YLvnuL bgig\^wOZrQiZ *(#e u\lnpwv b[LvQoZrbg\lb[nuPRQb[Lvj`s 4?<*9= 
a: d *9= ;4&91+b[LvQtigQ!Z[nsv]O\l<j^\,i[Q!Q<P&\lvQnpwOZrb[ig]Oucb[nj^w *ÉigQQ6PnwvRQ^Q!w#bMnZ  69464;4+2-
FD(YI*HﬀHJR5 /GDCJIDJWV K L(YW/K?Wﬁ#H [FL! wELﬁ
M
Lﬀ@ﬀE( F NFE %+ WDCJW*FS@#JW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_
M
BDCFEHGDCJI/KMCJW*H* %+D@FI#( P Wﬁ#NT GJWD JCFEJWﬁ;ZRHCTVUDDC! "ﬁJG S+JWﬁ#5 %U! HWYC*Z%$%UDCJWJW	JW!$D_D_a`
 %U Z\CJW*H* %+D@FI#( , P8ﬁﬀ@(ﬀ( _ R5 /GDCJID! wELﬁ TQDCJIﬁHLUJWYC*Z\CJW*H* %+D@ I#( _&`
_
_
moQcb[LOj@s <;49
 *9:;4§igQcb[]Oi[wOZYb[LvQ,i[Q&Zrns`]O\^D\^ZgZ[j@un\lb[Q&sabgj\^woQ^Q!w#b!¡Onp npbÑQ_@nZrbgZ6A?npbÑigQcbg]vi[w?Z 
a
2
j^b[LvQ!i[ YnZ[Q^
«ÑZ\:uj^wOZ[Q #]vQ!wOucQﬁjl@bgLvQ8qvigQ@nj^]OZsvQc¨Owvnpb[nj^wtj^@\Yi[Q!Q<P!\^vQnpwOZrb[ig]Oucb[nj^w¡!b[LvQ8j^pj5 Ynwv:\^ucb[nj^wOZ
P,]OZrbM3Qtq3Qi[j^igPQ&sanwoZrQ #]vQwOuQnpw j^is`Q!i¢bgj£Qc_@b[i\^ucb:\	igQQ6P!\^vpQUnwOZfbgi[]?uEb[nj^w -
S^M^Q!wvQi\5bgQÑbgLvQUi[Q!Q<P!npwvRQ!^Qw#bMA
{`M ¤\^n¦bMj$iYwvQc_@b:nwOZfb\lw#b6A
vM^QbYb[LvQtigQ!Z[nsv]O\l<\^ZgZ[j@un\lb[Q&s£b[jRbgLvQigQQ<P!npwOQ!^Q!w$b&
dQigQtnZ!¡?j^i:Q_`\^PRqvpQ$¡OLvj5  b[js`Qc¨OwOQ	\£v]`b[b[j$wo YLvnuL¡O YLvQ!w}qvigQ!ZgZrQ&s<¡`b[i\lw?ZfQ!igZMbgLvQigQ!Z[nsv]O\lj^
\,igQQ6P!\lOpQnwOZfbgi[]?uEb[nj^w *@ei[]vwOwvnpwO,bgLvQtqvigQ@nj^]OZ4?<69=94\^uEbgnpj$wG+2-
Eﬀ@#ﬀFELﬁ TVID+ﬀ+D[FL! wELﬁ! HLJWﬁFWDC*Z
ﬁFWﬃ JCFEwL;ZjK?I*FS&5 "ﬁFW*]
RHCTVUDWYX*ZRHCT JWﬁFWYCJIDJW6Z%$"UDCJWJW	JW5$Y_a]
RHCTVUDWYX*ZRHCTVUDFEwL;Z!_a]dRHCT [ﬀFE/K,Zﬂﬁ Wﬃ R5 /GDCJIDJW6Z!_D_D_D_D_D_a`
KMLvQj$pj5 Ynwv,PRQb[Lvj`s \^ZgZrn^w?Z¤\igQQ6P!\^vpQU3QLO\@nj^iMb[j£\v]`b[b[j$w.-
Lﬀ@ﬀE( F NFE %+ H WDD^D@#ﬀFELﬁJ^JW&FIDN! wEHC*Z\BDCFEHGJCJI/K LO_
M
K?I*FS&5 "ﬁFW;TVID+ﬀ+*ZRHCT ! "ﬁ;ZﬂEﬀ@#ﬀ ELﬁ]RHCT  CJWDW	FIE(DW6Z%$"UJCJWDW	FW!$O]\LO_D_D_A`
_
ÖÝÌÖÉä
 	
ﬀﬁ S$S
%@]Oqvq?j#ZrQb[L?\5b	bgLvQigQ\^i[Qabf ¢j v]`brbgj^wOZR\^wOs b[L?\5b£\ uce`upnu§3QLO\@nj^i,nZ,npwOn¦bgn\^pe©b[i\lwOZrQigi[Q&s
bgj}j^wOQajlYbgLvQ§bf ¤j}v]vbrb[j$wOZ!¡#e u\^pnwv}PRQcbgLvj`s *9=]  ;4&9 * YLvnuL nw b[]vigwÁu!\lZ a49  
a
2:
 4 =(:a:&91+2-
DCJIﬁHLUJWYC*ZRHCT FEDEwL;ZRHCTVUDWYX;ZRHC T [ﬀFE/K,Zﬂﬁ Wﬃ "ﬁFwC*Z!_D_a]dRHCTVUDFEwL;Z!_D_D_D_a`
Edj5 t¡¢bgLvQoigQ!Z[]v¦b§j^UqOi[Q&Z[Z[npwO©j$wÓb[LvQ u]vigi[Q!w$bgpeÁi[]vwOwvnpwO v]`brbgj^w¥nZRb[j bgig\^wOZrQiRb[LOQ}uce`ucnu
3QL?\#nj^i¤bgj,bgLvQtjlbgLvQiYO]`brbgj^w¡v YLOnuLb[L@]OZM3Q!uj^PRQ!ZYb[LvQtwvQ!  \$uEb[n^Qv]vbrb[j$w
KMLvnZYn¦b[b[QtQc_v\lPRqvQZrLvj5 :ZMLOj5  ucj`s`QPRnp$ig\lb[nj^wu\lw3QtO\^Z[Q!sj^wb[LvQtwOjlb[nj^wjlﬁ\,i[Q!Q<P!\^vQ
nwOZrb[ig]OuEbgnpj$w ~dﬁuj^]viZ[Q^¡@PRnp$ig\lb[nj^wb[Lvigj^]v$L§bgLvQtwvQcbf ¤j^ig¬£wvQ!Q!svZYPRj$i[QC-DbgLvQigQP	]OZrb:3Q\, M\eRb[j
	[Z[Qign\^pnQPQ#di[Q&\^uEbgnp$QnpwOZrb[ig]Oucb[nj^wOZ!¡`npw j$igs`Q!iMb[jb[i\lw?ZrPRnpbYb[LvQ!P *(Z[Qign\ln P&\5b[nj^wnZMqvi[j5@ns`Q!saj^iMigQQ
@e$\5\C+c8~ÑwOQsvj#Q&ZMwvjlbduj^wOZ[ns`Qi¤b[LOnZ #]vQ&Zfbgnpj$wnw PRj^igQsvQcbg\^npZMLvQ!i[Q$
  ) -ﬁ;ﬃ.0%  %  .0%"ﬁ;).	
(O svQc¨OwvQ&Z8bf ¤j	j$q?Q!ig\lb[j$igZ8b[j	$Qcb¤¨OwvQucj$w$bgi[j$Oj5$Qi igQ!\$uEbgnp$Q:npw?Zfbgi[]Oucb[nj^wOZ6A@j^wvQUnZ¢\,qvigQQPRq`
bgnpj$wj$q?Q!ig\lb[j$i¢ YLvnuLj^iucQ!Z¤\i[Q&\^ucb[n^QdnwOZrb[ig]OuEbgnpj$wabgjb[QigPRnpw?\5b[QU YLvQ!w\^wQ!^Qw#bMnZMqOi[Q&ZrQ!w$bMA@b[LvQ
j^b[LvQ!iYj^wvQt\^pj5 :ZM\,igQ!\$uEbgnp$QÑnwOZrb[ig]OuEbgnpj$wbgjRQc_`Q!u]`b[Q\$uucj$igsvnpwv	b[j£qvigQ!Z[Qw?ucQUjl\lwQ^Q!w#b!



®@®
&.
KDj igQQ6PQ©\ igQ!\^ucb[n^Q}nwOZrb[ig]OuEbgnpj$w qvigQQ!PRq`bgZn¦bM- Qc_`Q&uc]`bgnpj$w jltbgLvQ*i[jCPQw npwOZrb[ig]Oucb[nj^wHnZ s`QcÉ
nwvnpb[Q!pe\l?\lwOs`j$wvQ!s @e b[LvQ Qc_`Q!u]`b[nwvHP£\$uLvnpwOQ^ dj5 ¢Q!^Qi&¡b[LOQigQ nZ©\HZ[nsvQcQ 
.Q!uEb© YLvnuLnZ
bgj qvigj`s`]OucQ bgLvQ igQ!Z[ns`]O\ldjlb[LvQ}i[jCPQwªnwOZrb[ig]OuEbgnpj$w ÇwOZrb[ig]OuEbgnpj$w 7©jl
?
LO\^Z§b[LvQ
Zg\lPRQ*?Q!LO\@npj$i§b[L?\lw  *94*4;=g64O¡¤v]`bos`j@Q!Zwvj^b uj^PRqv]`bgQ!Z\lw@e igQ!Z[ns`]O\lJ bLO\$Z£bgLvQ j$i[P8-
bO9ed7  4(4  ;:291 ' =-&4&9 @¡c YLvQ!i[Q! :221\^wOsJ =]--64&9U\^i[Q¤bf ¤jÑigQ!\$uEb[n^Q¤nwOZfbgi[]?uEb[nj^w?Z
_@Q&uc]`bgnpj$wjl
 :221ÑnZ\lO\^wOs`j^wOQ!s *j$wvQMZ[\e`Z!¡!npbnZp1G9:9<-1,39:N<+D\^ZDZrj@j$w	\^Z 4(;4d3Q!uj^PRQ!ZDqvigQ!Z[Qw#b6A
nwb[LvnZYu\$ZrQ$¡vucj$w$bgi[j$<s`npigQ!ucb[ea$j#Q&Z¢b[j  =-64&9, YLOnuL nZ¤b[LvQ!wQ_`Q!uc]vb[Q!s
WOj^iYQc_v\^PqOpQ$¡vucj^w?Zrns`QiM-
BDCFEHGDCJI/K FYELﬁ#DCFEﬀ(ﬀ(YWYCSP
RHCT FEDEwL;Z
RHCTﬀﬁ#! L(&Z%$LHS@HLFWﬁ#+5$O]
RHCT FEDEwL;ZRHCTVUDWYX*ZRHCT JWﬁFWYCJIDFW6Z%$HLJWHL$Y_a]dRYCTVU#FEwL;Z/_D_D_A]
RHCTVUDWYX*ZRHCTVUDFEwL;Z!_a]dRHCT [DﬃFI %;Z%$!CFW*HS@wKOW!$Y_D_J_D_a`
«¤bQ!\$uL©nwOZrbg\^w$b&¡ﬁnpwvwOQipj@j^q $QwvQ!ig\lb[Q&ZQ^Q!w#b 5;4

 b,nZqvigQQ!PRq`b[Q&s @e*Q!^Qw#b 
a


4]-3Çw
u!\^Z[QMjl.qvi[Q!QPRq`bgnpj$w¡^Q_@Q&uc]`bgnpj$w£Zfbgj^qOZ!¡^\lw?s<¡$\lb8wvQc_@b nwOZrbg\lw#b&¡^ M\lnpb[nwvUj^i 94 
a
> 4UZrbg\li[bgZ!RWDnwO\^pe^¡
bgLvQ)7:,nwOZrb[ig]OuEbgnpj$w uj^PRqvQcbgQe§b[Q!i[PRnwO\5bgQ!ZY YLOQw94 
a
> 4j`uuc]OigZ!8«dZ 7,nZ:QwOupj#ZrQ&sa@e
bgLvQ§Q_#bgQigwO\l pj@j^q¡npb,nZb[LvQ!w i[Q&Zfb\li[b[Q&s<¡D\^wOs uce`ucnuR^QwOQi\5b[nj^w©jl 54

?Q!^nwOZ\^$\lnwKML#]?Z¡
3A:*9;:64&9,\^ucb[]O\^pe§nPRqvpQ!PRQw#bgZ:\,bf ¤jlÇZfb\5bgQ!Z¤?Q!LO\@npj$i6-
7
ÇwR¨OiZfb Zrbg\lb[Q^¡ 54

nZ$QwvQ!ig\lb[Q&s,\lb Q!\$uLnwOZrbg\^w$bMA^bgig\^wOZ[n¦bgnpj$w	bgj	ZrQ&ucj$wOsRZfb\5b[QYj`u!uc]viZ YLvQ!w

a


4-,nZM^Q!wvQi\5bgQ!s<
7
ﬁ_`Q!u]`b[nj^w igQP£\lnwOZUnpw Z[Q!uj^wOs©Zfb\5bgQ^¡ YLvnQc9;4 
a
> 4§nZtwvj^b$QwvQ!ig\lb[Q&s<¡\lwOs©npbti[Qb[]vigwOZUb[j
¨OiZfbdZrbg\lb[Q YLvQw npb:nZ!
ÌDÌ Ãﬁ[vÚ@\2]@^
S{   	0:0:Sﬁ?6	N
	,0:G
 ,.35 
KMLOQ DD? :*9;:¢nwOZrb[ig]OuEbgnpj$wt^n^Q!Z\M ¤\edb[j:Q_@Q&uc]`bgQ \MigQ!\^ucb[n^QnwOZrb[ig]OuEbgnpj$wtj^wveÑ\lbnpw?Zfb\lw#bgZ
 YLOQigQM\U$np$QwQ^Q!w#bﬁnZqvigQ!Z[Qw#b&D«¤b8jlbgLvQiZﬁnwOZfb\lw#bgZ!¡5bgLvQYi[Q&\^ucb[n^Q¤npwOZrb[ig]Oucb[nj^wUkf]OZrb Zfb\e@Zﬁnw£Z[\^PRQ
Zrbg\lb[Q$¡5 Yn¦bgLvj^]`bQ_@Q&uc]`bgnpwO\^w@e$bgLvnwvOOWvj^iﬁQ_`\^PRqvpQ$¡5npw,b[LOQ¢j$pj5 YnwvÑqOi[j$^i\lP ¡ﬀ:221nZﬁuj^w#b[igj^pQ&s
@e§Q!^Q!w$b 54

\lwOsnZ:Qc_`Q!u]`b[Q&saj$wvpe YLvQwnpb:nZY$QwvQ!ig\lb[Q&s -
BDCFEHGDCJI/K FYELﬁ#DCFEﬀ(ﬀ(YWD+D^FE+ﬀTP
RHCTVUDWYX*ZRHCTVeJELﬁ#DCFEﬀ(&Z%$LHLJWHL]$O]ﬂE E+#T?_a]dRDCT JWDﬁFWYCFIDJW6ZS$"JWYCwK2$Y_F_a`
 :*9;:	nZ:ucj$PqOpQb[Qe§bgQigPRnpwO\lb[Q&s YLOQw  :921§nZ!¡O\lwOs¡`b[LvQ!w¡OQ!^Q!w$b 4&9a>nZd^Q!wvQi\5bgQ!s<8«Yucb[]`
\^pe^¡@bgLvQ  :69:	npw?Zfbgi[]Oucb[nj^w u\^w3QZ[QQwo\$Z 	Ç¨Opb[Q!i[nwv]UnwOZfb\lw#bgZUj^iYnpbgZ:?j`s`eS-bgLvQt?j`s`eu\^w
qOi[j`ucQ!Q!sj^wve§ YLvQ!w  :*9:Qcb:nwOZfb\lw#bgZMigQ!\$uLnpb!

c  
ﬃ
KMLOnZYZ[Q!ucb[nj^w s`Q!Zgucignp3Q!Z < ¡vbgLvQ DD? «Ñh *	 1&1GH ;:	4	  Y ﬁ
2G39< @;:9 +E
 #  p%"ﬁﬃ ) '
ÇwZrQ&uEb[nj^w{`¡@Q$Qw#bgZ  ¢Q!i[QÑns`Q!w#b[np¨OQ!s£@e£Zrb[ignpwv#Z<A@Lvj5 ¤Q$Qi&¡lnw
DD?
¡@b[LvQÑO\^Z[nud ¤\e,b[j,nsvQw#b[npe
Q!^Q!w$bZ8nZ PRj$i[Qd\^OZrb[i\^uEb \^wOs£]OZ[Q!Z N9<ﬀ=  9<:0Efs`Qw#b[np¨OQ!igZ npPRqvQPRQw#b¤b[LvQ ﬃ5*4 ga4&9tnw$bgQi[(\^uQ
 YLOnuLs`Q¨OwvQ&ZQ $]?\ln¦bfe\lwOsL?\^Z[LOucj`s`Qj$ins`Qw#bgn¦¨OQ!igZ!DKMLOQigQ8nZD\Y]vwvn #]vQ¢\$Z[Z[]vPRq`bgnpj$w.-<Q #]O\^pnpbfeÑj^
bf ¤j	ns`Q!w$bgn¦¨?QiZ j^b[LvQZg\lPRQdj$`kfQ!ucb¤P,]OZfbM\l ¤\e`Z i[Qb[]vigw£b[ig]vQ$  #]O\ln¦bfe£\^wOs§LO\$ZrL?ucj`s`QdPRQb[Lvj`svZ
P,]OZrbU3Q,nPRqvQPRQw#b[Q&s*\$Z:j$idbgLvQO\^Z[nuR$\\auc\^ZgZ 
`
4-35 *ÉbgLvnZ\^pj5 :Z¡<\$ZdQ_`\^PRqvpQ$¡3b[j Zfbgj^igQ
ns`Q!w$bgn¦¨?QiZMnpw LO\$ZrL#bg\^vQ!Z:+E
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW%+JWﬁ#! %U! WYCWDCﬀJWﬁ#+HG>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
E EDEﬀ(YWDIﬁWYXD@FI#(#HAZ LE*>DW*FLMELE*>DW*FL?_a`
Lﬀ@ﬀE( F  "ﬁ#8&FI*HS&FeJE+JW6Z!_a`
_
dQigQtnZ¤bgLvQtnpPRqvQPRQ!w$b\5bgnpj$wj^ns`Qw#bgn¦¨OQ!igZY\$ZYZfbgi[nwv#Z<-
Lﬀ@ﬀE( FGFD(YI*HﬀH UDDC! "ﬁJG %+JWﬁ#! %U! WYC  K L(YW/K?Wﬁ#H%+JWﬁ#! %U! WYC
M
Lﬀ@ﬀE( FcUDDC! "ﬁJG  %+;`
Lﬀ@ﬀE( FcUDDC! "ﬁJG %+JWﬁ#! %U! WYC*ZdUDDC! "ﬁJG  %+?_
M
D&5 H6T  %+ P  %+;`
_
Lﬀ@ﬀE( F  "ﬁ#8&FI*HS&FeJE+JW6Z!_
M
CJWDD@JCDﬁ  %+T &FI*HS&FeJE+JW6Z!_a`
_
Lﬀ@ﬀE( FcUDDC! "ﬁJG?FEYUDDC! "ﬁJG*Z!_
M
CJWDD@JCDﬁ  %+;`
_
Lﬀ@ﬀE( F E EDEﬀ(YWDIﬁWYXD@FI#(#HAZ LE*>DW*FLMELE*>DW*FL?_
M
 %UgZELE*>DW*FL  "ﬁHLJIﬁFHWJEUSUDDC! "ﬁJG %+JWﬁ#! %U! WYC?_
CJWDD@JCDﬁ  %+TVWYXD@FI#(#HAZDZDZdUDDC! "ﬁJG %+JWﬁ#! %U5 WYCO_wELE*>JW*FL?_&T  %+a_a`
CJWDD@JCDﬁGUJI#(#H W*`
_
_

È¸¶Ë¹ÐÅ5ÃÅf¹Â¶ËÃÐU¼¾vÊË¼E¶ËÄrÂÊ@ÄfÊË¼Ä:¹JÊË¼wo.År½<·1¸5ÂÃU·1¸Å¼EÃÅ8¼¾v¶ËÃ¹(·ÂÃc·J¹v
ÖÝÌÖÉä
 	
ﬀﬁ S&
  ).  )   '
V:Q!\^ucb[n^QnwOZfbgi[]?uEb[nj^w?ZY\ligQÑP£\lwOnpqv]O\lb[Q!s \$ZMqvi[j$^i\lP£Z!¡#Zg\5bgnZre@npwvbgLvQj^pj5 Ynwvnpw#bgQi[(\^ucQC-
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW BDCFEHGDCJI/K WDCﬀJWﬁ#+H>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
BDCFEHGDCJI/K FYEwL#T*Z!_a`
_
KML@]OZ!¡OO\$Zrnu\^peaqOi[j$^i\lP£ZMu\lwo3Q	uj^qvnQ!s *Ébgj§^QbdwvQ!  Q_@Q&uc]`b\lvQnwOZrbg\lw?ucQ!Z6AOqOi[j$^i\lP£ZM\ligQ
wOjlbYi[Q!Qw#b[i\lw#b2+¢\^wOs\ligQZ[Qign\ln P&\lvQ^¡`\qvigj^q3Qi[bfe£]OZrQ]v<j$iYPn^i\5bgnpj$w¡v\^ZMnwOs`nu\lb[Q&sanw}{` |
 .  g0-ﬃw% p'
« igQ!\$uEb[n^QUP£\^uLvnwvQUnZMig]vwvwOnpwv£\,qvigj^^i\lP ¡@s`Qc¨?wvnpwOnwOZrbg\^w$bZ¤j^iMnpbd\lwOsq?Q!irj$i[PRnwvvi[j#\^svu!\^Zrb
j^d^Q!wvQi\5bgQ!s Q!^Q!w$bZ EdQ  qOi[j$^i\lP£Z	u!\lw 3Qos`e@wO\lPRnu\le \$svs`Q&s b[j*b[LOQP£\$uLvnpwOQA¢b[LvQ!e \ligQ
qO]`b	nw qO\li\lpQ!8 Ynpb[L b[LOQauc]vigigQw#bP£\^uLvnwvQ§qvigj^$ig\^P aVY]vwvwOnpwv qvi[j$^i\lP uj^PRq3j^wvQ!w$bZu\^w ?Q
igQPRj5$Q!sigj^P b[LvQP£\^uLvnwvQ$¡.\lÉb[Q!iÑ3Qnwv§igjP!QwVYQ&\^uEbgnp$Q	P£\^uLOnpwvQ&ZdnPRqvQPRQw#bUb[LvQ 4=-3!6 4
nw#b[Q!ir(\$ucQ-
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW8RFI*FS&5 "ﬁFW
M
E EDEﬀ(YWDIﬁSCJWDI*FL*Z!_a`
NFE %+8ID+ﬀ+*Z\BDCFEHGDCJI/K LJCFEHGDCJI/K&_a`
NFE %+ GJWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYC WDNJWﬁ#?_a`
NFE %+ GJWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYC WDNJWﬁ#;]"LE*>DW*FL?NJI#( _a`
BDCFEHGDCJI/K GJWD JCFEJWﬁ Z%+JWﬁ#! %U! WYCWDNJWﬁ#?_a`
_
7
«ªigQ!\^ucb[nj^wjl3b[LvQdPR\$uLvnwvQMnZq3Qi[j^igPRQ!snwigQ!Z[q3j^wOZ[QMb[j\u\^pOjl3b[LvQ 94*=35tPQb[Lvj`s<KMLvQ
u\^pvigQcbg]vigwOZb[ig]vQYnp3bgLvQYP£\^uLvnwvQYqvigj^$ig\^PnZ ucj^PRqvQcbgQetb[Q!i[PRnwO\5bgQ!s<¡#\lwOs,(\^Z[QYjlbgLvQig YnZ[Q^
mo\^uLOnpwvQigQ!\$uEb[nj^w?Z¤\^i[Qts`Q¨Owvnwv£P£\^uLvnwvQnwOZfb\lw#bgZMj^DQ_@Q&uc]`bgnpj$w
7
KMLvQ =2RPQb[Lvj`s \^sOsvZYnpbgZMqO\^ig\^PQb[Q!i¢bgjRb[LvQtP£\$uLvnpwOQUqOi[j$^i\lP «YsOs`Q!snwOZfbgi[]?uEb[nj^w?ZY\ligQ
ucj$pQ!ucb[Q!sRs`]Oi[nwvtP£\^uLvnwvQMigQ!\^ucb[nj^wR\lwOsR\^i[QMnwOucj$i[q3j^i\5bgQ!s	b[jb[LOQYPR\$uLvnwvQYqvigj^^i\lP \lbb[LvQ
?Q!^nwvwvnwvjlb[LOQ,wvQ_@bÑnwOZfb\lw#b! %@j?¡.qvi[j$^i\lPQc_`Q!u]`b[nj^wOZU\ligQnwOs`Q!q?Q!wOs`Qw#bjl8bgLvQR\^uEbg]O\l
b[nPRnpwv£j^ﬁsvi[j$qvqvnwv\$uEbgnpj$wOZYs`]vignpwOnwOZrbg\^w$bZ
7
m QcbgLvj`svZ <4] 4&9=9;4}^Q!wvQi\5bgQ§Q$Qw#bgZ,npwÁb[LvQP£\^uLvnwvQ$ UQ!wvQi\5bgnpj$w jlU\lw Q!^Qw#bRZrLvj$]vs
wvjlb,j@u!uc]vi,\5Éb[Q!i	s`Q&ucnZrnj^w jlMbgLvQ§Qw?s*j^YnpwOZrbg\^w#b * YLvnuL  ¢j$]vs©uj^w#b[i\^svnucbtb[LvQ£(\$uEbbgLO\5b
n¦bUnZU\l?ZrQ!w$b2+E8\^p]OQ!Z!¡? YLvnuL \^i[Q	$\5\£j^`kfQ&uEbZ¡3u\lw ?Q\^ZgZrj`ucn\5bgQ!sb[jQ$Qw#bd^Q!wvQi\5bgnpj$wOZ!
8\l]vQ!Z \^ZgZrj`ucn\5bgQ!sb[jtQ$Qw#bgZ\^i[QM\^u!ucQ&Z[Z[npOpQM@etb[LOQ:Qw@@npigj^wOPQ!w#bqvigj5@nsvQ!s,#eb[LvQYP£\^uLOnpwvQ
*(s`Q&Z[ui[n3Q!snpwoO  C+
7
m QcbgLvj`s$<49
 *9;:;4 H4(4  igQcbg]vi[w?ZabgLvQ qvigj^^i\lP ucj$wOZrb[ig]OuEbgQ!sªigj^P igQ!Z[ns`]O\lZjl	nw`
Zfbgi[]?uEb[nj^w?Z	igjP!Qw *@e $QwvQ!ig\lb[nwv 4(41+	s`]vignpwv©qvigQ@nj^]OZigQ!\^ucb[nj^w *]OZ[npwO  *94*4*=g64
npw?Zfbgi[]Oucb[nj^w.A<Z[QQvS^SM+@A?np Z[Q^Q!ig\^nwOZfbgi[]?uEb[nj^w?Z: ¤QigQti[jCPQ!w¡?igQ!Z[ns`]O\lZd\^i[Q	qv]`bÑnw}qO\^ig\^pQ
npw bgLvQ§igQ!Z[]vpbjl<4
 *9:*4<RYwvj}nwOZfbgi[]?uEb[nj^w?Zt ¢Q!i[QRigjP!Qw s`]vignpwO}qvigQ@npj$]OZigQ!\^ucb[nj^w¡
<4
 *9:*4Ri[Qb[]vigwOZ¤bgLvQ=
a
,5\l]vQ$
ÌDÌ Ãﬁ[vÚ@\2]@^
S!y   	0:0:Sﬁ?6	N
	,0:G
«Yucb[]O\^pe^¡lP£\$uLvnpwOQ!Zﬁ\ligQ¢nPRqvQPRQw#b[Q&snpw,bf ¢jU M\e@Z6-Z[e#w?uLvi[j$wvnQPQ!s	P£\^uLvnwvQ!Zﬁ\^wOs	]OwOZre@wOuLOi[j^
wOn P!Q!sPR\$uLvnwvQ!Z!
  ¯ D53D ® ²  ŁvD( ® 
moQcb[LOj@sOZ:jl8Z[e@wOuLvigj^wvnQPQ&saP£\^uLOnpwvQ&Zd\^i[QtqvigjlbgQ!ucb[Q!s \^$\lnwOZrbducj$wOuc]vigigQw#b:\^uuQ!ZgZrQ&Z¡O YLvnuLoP£\^¬^Q!Z
qOi[j$^i\lPRPRnpwv:Z[nPqOpQ!iDnwP	]O¦bgn¦bgLvi[Q&\^s`Q&s	uj^w#b[Q_#bZ *j^iQc_v\lPRqvQ^¡5 YLvQ!wtb[LOQ¢wvQbf ¢j$i[¬UnZnw@^j^^Q&sﬀ+E
moj^igQj5^Q!i!¡<Q!^Q!w$bZt^Q!wvQi\5bgnpj$wOZucj$PPRnwv igj^P bgLvQ§Q_#bgQigwO\l  ¢j$i[s*\^i[Q$¡np¬$Q§\^svsvn¦bgnpj$wOZtjlYwvQ! 
qOi[j$^i\lP£Z¡<Z[e`ZfbgQP£\5bgnu!\lpe svQ\e^Q!s}b[jb[LOQ£wvQc_@bnwOZfb\lw#b!§m j$i[QRqvigQ!unZ[Qe^¡qvi[j^b[Q&uEb[nj^w©^n^Q!w @e
Z[e@wOuLvigj^wvnQPQ&s§P£\^uLOnpwvQ&ZMPRQ!\lw?Z¤b[LvQj$pj5 YnpwOﬀ-
7
m QcbgLvj`svZ\ligQ¤qvi[j^b[Q&uEb[Q&s	\^$\lnwOZrb\$uucQ&Z[Z@eucj$wOuc]Oi[igQw#bbgLvigQ!\^sOZOWvj^iﬁQ_`\^PRqvpQ$¡5bf ¤jdbgLvi[Q&\^svZ
u\^wuj^wOu]vi[igQw#bgpe§\$svswvQ  qvi[j$^i\lP£Z¤ Yn¦bgLvj^]vb:npw#b[Q!irQ!i[Q!wOucQ$
7
^Q!w#b,^Q!wvQi\5bgnpj$wOZtnZ[Z[]vQ&s #e u\^pZj^ <4] 4&9=9;4 \^i[Q§uj^pQ&uEbgQ!s s`]Oi[nwv u]vi[igQw#bP£\^uLOnpwvQ
i[Q&\^ucb[nj^w¡v\^wOsa3Q!uj^PRQt\^ucb[]O\^\5bYb[LOQt?Q!^nwvwvnwvRjlDwOQc_@b:npw?Zfb\lw#b!Çwb[LvnZY M\e^¡@bgLvQigQnZMwvj
i[nZ[¬£b[LO\lb:^Q!wvQi\5bgnpj$wajlﬁ\lw Q$Qw#bYj`uuc]OigZM\5ÉbgQiYbgLvQtQw?saj^nwOZrbg\lw#b&
8Pqvbfeanw$bgQi[(\^uQ 2912354;=3!64 '?\l#ZMZre@wOuLvigj^wOn P!Q!s§P£\$uLvnpwOQ!Z6-
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW UDTDﬁFSRFI*FS&5 "ﬁFW
Mﬀ_
WDCﬀJWﬁ#+H8RFI*FS&5 "ﬁFW
KMLOQuj^wOZrb[ig]Oucb[j^iZ¢j^i:Z[e@wOuLvigj^wvnQPQ&s§P£\^uLvnwvQ&ZY\ligQ-
UDTDﬁFSRFI*FS&5 "ﬁFWSRHCTVUDTDﬁFSRFI*FS&5 "ﬁFW6Z\BDCFEHGDCJI/K LO_
UDTDﬁFSRFI*FS&5 "ﬁFWSRHCTVUDTDﬁFSRFI*FS&5 "ﬁFW6Z!_
Çw	b[LvQ¢¨OiZfbucj$wOZrb[ig]OuEbgj^i&¡!bgLvQM\lig^]vPRQw#bqvi[j$^i\lP nZDbgLvQMnpwvnpb[n\l@P£\^uLOnpwvQ¢qvigj^^i\lP Çw	b[LvQYZ[Q!uj^wOs<¡
bgLvQtnwvn¦bgn\^qvigj^$ig\^P nZ)bO9ed:926;<  @

D
¯
D5.
®
²

ŁvD(
®


npb[L ]vwOZ[e#w?uLvi[j$wvnQPQ!sP£\^uLOnpwvQ&Z¡Ob[LvQ!i[Q	nZdwvj§ M\li\lw#bfea\l#\lnwOZrb:PQb[Lvj`svZdnpw#bgQi[QigQwOuQ!Z6AOqvigjlbgQ!uE
bgnpj$waj^DPRQcbgLvj`svZMnZ¤bgL@]OZ¤]vwOs`Q!iYqvi[j$^i\lPRPRQiZ8igQ!Z[q?j$wOZg\lvnpnpbfe^m j$i[Q!j5^Qi&¡^Q!^Q!w$bM^Q!wvQi\5bgnpj$wOZ¤\ligQ
nPRPRQ!s`n\5bgQeq3Qi[j^igPRQ!s@e§b[LOQP£\^uLvnwvQA?qvigj^^i\lPRPRQiZ¤P	]OZrb:bgL#]?ZYQwOZ[]vigQb[LO\lbÑ\lwoQ!^Q!w$b:$Qw`
Q!ig\lb[nj^w u\^wvwvj^b	j`uuc]Oi,\5ÉbgQi,QwOs j^YnpwOZrbg\^w#bs`Q&ucnZrnj^w 8Pqvbfe©nw#b[Q!ir(\$ucQ 7 2919354=36 4 '3\l$Z
]OwOZre@wOuLOi[j$wvn P!Q!saPR\$uLvnwvQ!Z6-
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW ﬀﬁFUDTDﬁFSRFI*FS&5 "ﬁFW
Mﬀ_
WDCﬀJWﬁ#+H RFI*FS&5 "ﬁFW
KMLOQuj^wOZrb[ig]Oucb[j^iZ¢j^iY]vw?Zre@wOuLvigj^wOn P!Q!s§P£\$uLvnpwOQ!ZY\ligQ-
ﬀﬁFUDTDﬁFSRFI*FS&5 "ﬁFWSRHCTﬀﬁFUDTDﬁFSRFI*FS&5 "ﬁFW6Z\BDCFEHGDCFI/KgLO_
ﬀﬁFUDTDﬁFSRFI*FS&5 "ﬁFWSRHCTﬀﬁFUDTDﬁFSRFI*FS&5 "ﬁFW6Z!_
ÖÝÌÖÉä
 	
ﬀﬁ S! 
  gﬀ'*ﬃ  ).  ) '
KMLOQU?\^Z[nu DD? qOi[j$^i\lP£Z¢\^i[QC-
7
:26;<Rsvj#Q&ZMwvjlbgLvnwv§\lwOsnPPRQ&s`n\lb[Q!peab[QigPRnpw?\5b[Q&Z
7
29;:

s`j@Q&ZMwvjlbgLvnpwOO¡OZrb[j$qOZ¤j^iMbgLvQuc]vigigQw#bYnpwOZrbg\^w#b!¡v\lw?s§bgQigPnwO\lb[Q!Zd\5bYwvQc_@b:nwOZrbg\lw#b&
7
2*4&5 qO]`bgZ\qvigj^$ig\^P npw Z[Q #]vQw?ucQ Yn¦bgL \^w*j^b[LvQ!i!8ﬁ_`Q&uc]`bgnpj$w*j^¢bgLvQ£ZrQ&ucj^w?s qvigj^$ig\^P nZ
npPRPRQ!svn\lb[QeZrbg\^irbgQ!s YLvQwbgLvQ¨OiZfbYqvigj^$ig\^P 3Q!uj^PRQ!Zducj^PRqvQcbgQe£b[Q!i[PRnwO\5bgQ!s<
7
7=A9qv]`bZ:bf ¤j£qvigj^$ig\^PRZ:npwoqO\^ig\^pQJ:KMLvQ,qO\li\lpQ!nwOZfbgi[]?uEb[nj^wonZUucj^PRqvQcbgQeabgQigPRnpwO\lb[Q&s
 YLvQw npbgZMbf ¤jRpQÉbd\lwOsignp$L$bYvi\lw?uLvQ!ZM\ligQt\lZrjRucj$PRqvpQb[Q!peab[QigPRnpw?\5b[Q&s<
7
;:6:

s`Q¨OwvQ!ZM\^wanw`¨Owvnpb[Qj#j$q ﬁ_`Q!u]`b[nj^wjlbgLvQ?j`s`e£nZ¤npPRPRQ!svn\lb[Qe§igQ!Zrbg\^irbgQ!sRigj^P npbgZ
?Q!^nwvwvnwv£ YLvQ!wnpb:nZducj^PRqvQcbgQe£b[Q!i[PRnwO\5bgQ!s<
³¢j$i[igQ!Z[q3j^wOs`nwvucj^w?Zfbgi[]Oucb[j$igZM\ligQ-
BDCFEHGDCJI/K RHCTFED&5 "ﬁJG*Z!_
BDCFEHGDCJI/K RHCTVUDFEwL;Z!_
BDCFEHGDCJI/K RHCTVUDWYX*Z\BDCFEHGDCJI/K U! /CHL;]-BDCFEHGDCJI/K H W*FYELﬁ#+?_
BDCFEHGDCJI/K RHCT BJIYC*Z\BDCFEHGDCJI/K (YWDUﬀ;]-BDCFEHGDCJI/K C! /GD&#?_
BDCFEHGDCJI/K RHCT FEDEwL;Z\BDCFEHGDCJI/K E E+ﬀT?_
b8nZb[LvQMqvigj^$ig\^PRPQ!iDigQ!Z[q3j^wOZg\lvnn¦bfebgjU$Qcbucj$w$bgi[j$@j5^Qiﬁj@j^qOZDb[L?\5bwvQ$Qiucj$w@^Qig^Q$¡Qc_`Q!u]`br
nwvdb[LvQ!npi?j`s`esv]vi[nwvÑj^wvQ¢npwOZrbg\^w#bD Ynpb[Lvj$]`bwOQ^Q!iDQ!wOs`nwvOKMLvQ!Z[Q j@j^qOZ\ligQ¢u!\lpQ&s 102 ﬁG3	,9:ﬁ0
HQ6D1GAQ_`Q!uc]vb[nwv\^w nwOZrbg\lw#b\lwvQ!j^]OZÑpj@j$q  ¤j^]vs}qvigQ$Qw#bÑj^b[LvQ!iqvi[j$^i\lP ucj$Pq3j^wOQw#bÑbgj3QRQc_`Qc
u]`b[Q&s<
 	M%" ﬃ/)."%  p%"ﬁ'
8w#@ni[j$wvPRQw#bgZ¢\lpj5 :Z¢\5bgj^P£Z¢\^wOs£Q_@qOi[Q&Z[Z[npj$wOZﬁbgj\$uucQ&Z[Z 5\l]vQ!Z¤\^ZgZrj`un\lb[Q!s,bgj,$QwvQ!ig\lb[Q!sRQ!^Q!w$bZ¡
igQ!Z[ns`]O\lZ.jl#igjPQ!wnpwOZrb[ig]Oucb[nj^wOZ!¡&\^wOsUnpPRqvnucnpbj^`kfQ&uEb& w@@npigj^wvPRQ!w$bZ\ligQﬁqO\li\lPRQb[QiZ.jl49f4-3
a
4
\^wOsjl 4=
a
=4	PRQcb[LOj@sOZYjlﬁ\^uEbgnpj$wOZY\lw?saQ_@qOi[Q&Z[Z[npj$wOZ!DÇw#b[Q!ir(\$ucQ 2
:?9:A>ﬂ4	nZ6-
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW Dﬁ#N! /CFELﬁwK?Wﬁ#
M
LE*>DW*FL-OQP LJCJWDN! wEL@HFI#(L@FW*H Z%+JWﬁ#! %U! WYC  %+?_a`
LE*>DW*FL-OQPVFS@JCDCJWﬁ#FI#(L@FW*H Z%+JWﬁ#! %U! WYC  %+?_a`
BDCFEHGDCJI/K GJWD JCFEJWﬁ Z%+JWﬁ#! %U! WYC  %+?_a`
LE*>DW*FL ( "ﬁFWD+LE*>DW*FL*Z!_a`
_
7

9;4(a:
a
=
a
4 igQcbg]vi[w?Z:bgLvQ\^i[i\ejl 5\l]vQ&ZÑ$QwvQ!ig\lb[Q&s j^iUj^wvQQ$Qw#b Nﬁ2 1G9<>6	0
102 ﬁﬀJ}KMLvQ&ZrQ§5\^p]vQ&Z\ligQ§j$wvpe \5\ln\^vQRsv]vi[nwv u]vigi[Q!w$b,npwOZrbg\^w#b *ÉbgLO\5bnZ!¡bgLvQanwOZrbg\^w$b
j^pj5 Ynwv \^ucb[]O\^Y^Q!wvQi\5bgnpj$wOZ +c¡ \lw?s \^i[Q j$ZrbR\5bgQi&ªKMLvQ 
a
 5\l]vQonZRi[Qb[]vigwvQ!s npUwvj
5\l]vQ!s^Q!wvQi\5bgnpj$w§LO\^Z¤j`uu]vigQ!sasv]vi[nwvqvigQ@npj$]OZ¢npwOZrbg\^w#b6A`jlbgLvQig YnZrQ$¡#5\^p]vQ&ZM\ligQÑ\5\ln\^vQ
 Yn¦bgLbf ¢j£Z[q?Q&ucn\lu\$ZrQ&Z<-
ÌDÌ Ãﬁ[vÚ@\2]@^
S )   	0:0:Sﬁ?6	N
	,0:G
 
bO9ed  

c
7
,npw?s`nu!\5bgQ!ZY\^Q!wvQi\5bgnpj$wa Ynpb[Lvj$]`b:5\l]vQ^
 
bO9ed 97

c7nwOs`nu\lb[Q!ZY\R$QwvQ!ig\lb[nj^w Yn¦bgLbgLvQ=
a
2	5\l]vQ$
7
3
a
9*94 =
a
4 i[Qb[]vigwOZRbgLvQ}\ligi\e jlt5\l]vQ!Z£$QwvQ!ig\lb[Q&s j$i£j^wvQoQ!^Qw#b N	2 ;@29<ﬀ
102 ﬁﬀJ8KMLvQtZg\lPRQtucj^w@$Qw#b[nj^wOZM\^i[Q\^s`j$q`b[Q&s \^Z¢j^i

94(O:
a
=
a
4 `
7
<4
 *9:*4§igQcbg]vi[w?ZYb[LOQ,Zg\lPRQnw`j^igP£\5b[nj^w bgLO\lw}b[LvQucj^igigQ!Z[q?j$wOs`nwvRPQb[Lvj`soj^ 4=-3!6 4
*(Z[QQO +E
7

	42ﬂ
`
435igQcbg]vigwOZb[LOQanPqOpnucnpbj$`kfQ!ucb!¡Z[Qcb	@eg
	 nwOZrb[ig]OuEbgnpj$wOZ*1ZrQ!QavS!z+E}KMLvQ

a
,5\l]vQtnZMi[Qb[]vigwvQ&sanwou\^Z[QUb[LvQ!i[QnZYwvj£\^ZgZ[j@un\lb[Q&s§nPqOpnucnpb:j^`kfQ&uEb&
	  ﬂﬁﬃ/.0%('
«Yucb[nj^wOZd\ligQ]OZ[Q!s @e\lb[j^P£Z:b[j§nw#b[Qi\^ucb: Yn¦bgL*$\\Rnw}\lw}\lb[j$PnuP£\lwvwOQi&¤Çw#bgQi[(\^ucQc:35a:]nZ
svQc¨OwvQ&s#eS-
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW [FL! wELﬁWDCﬀJWﬁ#+H8>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
Lﬀ@ﬀE( F NFE %+8WDCJW*FS@#JW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_a`
_
³¢j$wOZfbgi[]?uEb[j$i¤j^i:\5bgj^P£ZMnZ<-
BDCFEHGDCJI/K RHCT [ﬀFE!K,Z\[FL! wELﬁ I*FL! wELﬁO_
«ÑZﬁQc_v\lPRqvQ^¡lLOQigQ¤nZb[LOQMsvQc¨Owvnpb[nj^wRj^Ob[LOQ 7*9\$uEbgnpj$w,]OZ[Q!s	b[jUbgig\$ucQ¤Qc_`Q!u]`b[nj^w8*ÉbgLvnZ \^uEbgnpj$w
svj#Q&ZMwvjlbd\$uEbg]O\lpe£3Qj^wORb[jRqO\^u¬5\^^Q
`]a
6a:&9+@-
Lﬀ@ﬀE( FGFD(YI*HﬀH BDC! "ﬁ#  K L(YW/K?Wﬁ#Hc[FL! wELﬁ
M
Lﬀ@ﬀE( FcUDDC! "ﬁJG K]HwG;`
Lﬀ@ﬀE( F BDC! "ﬁ#*ZdUDDC! "ﬁJG K]HwG?_
M
D&5 H6T K]HwGSP K]HwG;`
_
Lﬀ@ﬀE( FcUDDC! "ﬁJG FEYUDDC! "ﬁJG*Z!_
M
CJWDD@JCDﬁ $/UDTHLJW/K T\EL@#T LJC! "ﬁ#*Z $ﬀ$"ZK9HwGﬀZ5$ $Y_*$O`
_
Lﬀ@ﬀE( F NFE %+ WDCJW*FS@#JW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_
M
UDTHLJW/K T\EL@#T LJC! "ﬁ#*ZjK]HwG?_a`
_
_
-,  )   ),'

i\lqvq3QiZtigQcb[]Oi[w \o5\l]vQ£ YLvQ!w b[LvQ!npi 4(;=
a
=9;4PRQb[Lvj`s nZ	u\^pQ!sKMLvQ!e*$np$Q£q?j#Z[Z[nvnpnpbfe}b[j
igQ!\$uEbgnp$Q¢nwOZrb[ig]OuEbgnpj$wOZDb[jtucj$PqO]`b[QY5\l]vQ&Zsv]vi[nwvQc_`Q&uc]`bgnpj$w*1\lwOs,wvjlbj$wvpe,\5b8ucj$wOZfbgi[]?uEb[nj^w,+ERWvj^i
Q_v\lPRqvQ^¡ﬁ\lw npw#bgQ^Q!i Yi\lqvq3Qi *( Yn¦bgLÁ\lw 4(=
a
=94PQb[Lvj`s igQcbg]vi[wOnpwv}\^w npw#b[Q!^Q!i:+UnZ]OZ[Q!s©@e
bgLvQ4

46=9¨OwOn¦bgQ:pj@j$q£npwOZrb[ig]Oucb[nj^wb[j	uj^PRqv]`bgQMb[LvQÑw@]vP	3Qi8j^<n¦bgQi\5b[nj^w?Zﬁjl.b[LvQd?j`s`e$ﬁKMLOQigQYnZ
\R$QwvQ!ig\^.i[]vQ-  Yig\^qvq?Q!igZY\^i[QQ!\^p]?\5b[Q&s *Éb[L?\5b:nZ¡Ob[LvQ 4(=
a
=94,PQb[Lvj`s nZ:u\^pQ!sG+Dkf]OZfb:3Qcj$i[Q
Q_`Q!uc]vb[nwvj^iMb[LOQ¨OigZrbMb[nPRQb[LvQtigQ!\$uEb[n^QUnwOZfbgi[]?uEb[nj^w nw  YLvnuLb[LOQe\^i[QUQP,?Q&svs`Q&s<
ÖÝÌÖÉä
 	
ﬀﬁ S5|
  Łv& 5Ł  ® 
KMLOQigQ§\ligQRj^]vi,npw#b[Q!ir(\$ucQ&Zj^i, Yig\^qvq?Q!igZigQcbg]vigwvnpwO}nsvQw#b[np¨OQiZ!¡D3j@j^Q!\lw?Z¡npw#bgQ^Q!igZ!¡j$i^Q!wvQi\l
$\5\dj$`kfQ!ucbgZ!DÇw£\^pvu!\^Z[Q!Z!¡5b[LvQ-4(=
a
=94dPQb[Lvj`sLO\$Zb[LvQ:P£\$uLvnpwOQ¤Q!w@#nigj^wvPRQw#b\^ZﬁqO\^ig\^PRQcb[Q!i!
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW%+JWﬁ#! %U! WYCDKJCJIHLDLFWYC WDCﬀJWﬁ#+H>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
%+JWﬁ#! %U! WYCSWDNJI#(L@FIDJW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_a`
_
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW ^FEDEﬀ(YWDIﬁﬀKJCJIHLDLFWYCMWDCﬀJWﬁ#+HG>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
E EDEﬀ(YWDIﬁWDNJI#(L@FIDJW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_a`
_
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHW"ﬁ#JWYGJWYCDKJCJIHLDLFWYCMWDCﬀJWﬁ#+HG>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
Lﬀ@ﬀE( F  "ﬁ# WDNJI#(L@FIDJW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_a`
_
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHWLE*>DW*FLDKJCJIHLDLFWYCMWDCﬀJWﬁ#+H>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
LE*>DW*FL8WDNJI#(L@FIDJW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_a`
_
 ,.!!Ł?3 Ł  
®
5
« ucj$wOZrbg\lw#ba Yi\lqOq?Q!i\^p M\e`Z£i[Qb[]vigwOZab[LvQ Zg\lPRQ}5\l]vQ©^n^QwH\lb uj^wOZrb[ig]Oucb[nj^w KMLvQigQ*\^i[Q}y
uj^wOZrb[ig]Oucb[j^iZ j^iduj^wOZrbg\^w$bM Yi\lqvq3QiZ<-
%+JWﬁ#! %U! WYCDKJCJIHLDLFWYC RHCTVeJELﬁHLDKJCJIHLDLFWYC*Z%+JWﬁ#! %U! WYC  %+?_
LE*>DW*FLDKJCJIHLDLFWYCRHCTVeJELﬁHLDKJCJIHLDLFWYC*Z LE*>DW*FLgELE*>_
"ﬁ#JWYGJWYCDKJCJIHLDLFWYCMRHCTVeJELﬁHLDKJCJIHLDLFWYC*Z" "ﬁ# ﬁO_
^FEDEﬀ(YWDIﬁﬀKJCJIHLDLFWYCMRHCTVeJELﬁHLDKJCJIHLDLFWYC*ZﬂE EDEﬀ(YWDIﬁ EO_
 # 

«¤b¨OiZfbnpw?Zfb\lw#bj^	Qc_`Q!u]`b[nj^w¡ ﬃ  igQ!\$uEbgnp$Q}npw?Zfbgi[]Oucb[nj^wHQ!5\l]O\5bgQ!Z\ 3j#j$pQ&\lwH Yi\lqOq?Q!i!¡d\^wOs<¡
\$uuj^is`npwO^eÁbgj b[LOQ*igQ!Z[]vpb!¡ÑuLOj#j#ZrQ&Z£bgLvQ 	ÇbgLvQw j$i 	rQZ[Qﬀ vi\lwOuL¥j$i Qc_`Q!u]`b[nj^w ﬁ_`Q&uc]`bgnpj$w
P£\eÁbg\l¬$QoPRj^igQob[LO\^wªj^wvQonwOZrbg\^w$b&¡:\lwOsª\lbawvQ_#bnpwOZrbg\^w#bgZ!¡Mb[LvQ uLOj$Z[Qw¥vi\lwOuL¥nZaucj$w#b[nw#]OQ!s<
³¢j$wOZrb[ig]OuEbgj^iZ¤\^i[QC-
BDCFEHGDCJI/K RHCT %U*Z\^FEDEﬀ(YWDIﬁﬀKJCJIHLDLFWYC FYELﬁ#+;] BDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL;](BDCFEHGDCJI/K W#(#H Wﬀ"ﬁHL?_
BDCFEHGDCJI/K RHCT %U*Z\^FEDEﬀ(YWDIﬁﬀKJCJIHLDLFWYC FYELﬁ#+;]VBDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL?_
KMLOQZ[Q!uj^wOs*ucj^w?Zfbgi[]Oucb[j$idnZU\Z[e#w#b\^uEbgnu	(\^unpnpbfe,- bO9d ﬃ *3a:- S9 4ﬃ*! UnZUQ #]vn5\lQw#bÑbgjnw`
Zrb[ig]Oucb[nj^w b?9ed ﬃ #3A:- %2 4ﬃ*! ﬀbO9ed :9;<  #
ÌDÌ Ãﬁ[vÚ@\2]@^
S Z   	0:0:Sﬁ?6	N
	,0:G
    pﬁ
4

4*=igQ!\^ucb[n^Qnpw?Zfbgi[]Oucb[nj^wOZnPRqvQPRQw#b¨Owvnpb[Q£j@j^qOZ!,KMLvQ£w@]vP,?Q!ijl¢npb[Q!ig\lb[nj^wOZUnZi[Qb[]vigwvQ&s
@e¥\lwªnw#b[Q$Qi§ Yi\lqOq?Q!ia YLvnuLªnZQ5\^p]O\lb[Q&sª\5b§bgLvQ}¨OiZrbanpw?Zfb\lw#bajlQ_`Q!uc]vb[nj^w¡Y3Qcj$i[Q}3j`s`e
Q_`Q!uc]vb[nj^wKMLvQ!i[Qt\ligQUbf ¢j£uj^wOZrb[ig]OuEbgj^iZ<-
BDCFEHGDCJI/K RHCT *FWHLFWDID*Z"ﬁ#JWYGJWYCDKJCJIHLDLFWYC ﬃJCJIHLDLFWYC;](BDCFEHGDCJI/K E E+ﬀT?_
BDCFEHGDCJI/K RHCT *FWHLFWDID*Z" "ﬁ# FYEL@ﬀﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT?_
KMLOQZ[Q!uj^wOsucj$wOZfbgi[]?uEb[j$iMnZY\Zre@w#bg\$uEbgnuÑ(\^unpnpbfe,-bO9ed ;4

4*=9S
  :921 YnZMQ #]vnp5\^pQ!w$bMbgj,nwOZrb[ig]OuE
bgnpj$w b?9ed 4

4*=9 *b?9ed  : ! )69=
 
4A9 " :921 @DbdnZd]OZ[Q!s YLvQw bgLvQw@]vP,?Q!i:jlnpb[Qi\5bgnpj$w nZ:\
uj^wOZrbg\^w#b!
  ﬃ%'
«¥nwv¬\$Z[Z[j`ucn\5bgQ!Z\$\\Uj$`kfQ!ucbb[j\igQ!\^ucb[n^QYZrbg\5bgQPRQw#bMA^bgLvQYj^`kfQ&uEb83Q!uj^PRQ!ZﬁbgLvQ:nPRqvpnucnpb¤$\5\
j$`kfQ!ucb *(i[Qb[]vigwvQ!sa@ePRQb[Lvj`s 
	49
`
4-35tj^<b[LvQUQw@@npigj^wOPQ!w#b6A@ZrQ!QUO  C+ YLvnpQÑQc_`Q!u]`b[nwv,b[LvQ
nwOZrb[ig]OuEbgnpj$wKMLvQigQt\ligQUbf ¢j£ucj$wOZrb[ig]OuEbgj^iZ<-
BDCFEHGDCJI/K RHCT ! "ﬁ;Z LE*>DW*FLDKJCJIHLDLFWYCVﬃJCJIHLDLFWYC;](BDCFEHGDCJI/KVE E+ﬀT?_
BDCFEHGDCJI/K RHCT ! "ﬁ;Z LE*>DW*FL ELE*>DW*FL;]-BDCFEHGDCJI/KVE E+ﬀT?_
KMLOQ	ZrQ&ucj$wOsoucj$wOZfbgi[]?uEb[j$i:nZÑ\^w}\lvigQ@n\5b[nj^w - bO9ed-:
	 H:
`
 :221 dnZ:Q $]Onp5\lQw#bÑb[j§nwOZrb[ig]OuEbgnpj$w
bO9ed:
	 *bO9d

: );9*=
 
4a9 Y:ﬂ
`
 - :21 #ObnZD]OZ[Q!st YLvQ!w :
`
nZs`QcbgQigPnwvQ&s\5bﬁucj^w?Zfbgi[]Oucb[nj^w
  ) 
	 /
« igQQ6P!\lOpQRnwOZfbgi[]?uEb[nj^w©Qc_`Q&uc]`bgQ!ZnpbgZ3j@sve^¡ YLOnpQ£\aigQQ6Pnwv Q$Qw#bUnZtwvj^bt^QwOQi\5b[Q&s<	Çw u!\^Z[Q
bgLvQ	Q!^Q!w$bÑnZÑ^Q!wvQi\5bgQ!s<¡Ob[LvQ!w}b[LOQ	3j@svenZ:Q_@b[i\^uEbgQ!s igj^Pb[LOQ	qvigj^$ig\^P¡3\5ÉbgQidL?\#nwv£¨?wvnZ[LvQ&s
bgj igQ!\$uEb	j$i£uc]vigi[Q!w#b,nwOZfb\lw#b!¡8\^wOs bgLvQi[Q&Zrns`]O\^ *( YLO\5bRi[Q!P£\lnwOZbgj*s`j*j^i,]`bg]vi[QnwOZfb\lw#bgZ:+	nZ
Zrb[j$i[Q&s£nw§b[LOQÑQ!w#@ni[j$wvPRQw#b!ﬁKMLvQUi[Q&Zrns`]O\^3u!\lw?QUj^`b\lnwvQ!s\5b¤wvQc_@bYnpw?Zfb\lw#b!¡@@e£u\lnpwv,PRQcb[LOj@s
<49
 *9;:;4ajl b[LvQQw@@npigj^wOPQ!w#b*Éj$it\5b[j$P£Z<AZ[QQv  +dj^iUjl8bgLvQ,P£\$uLvnpwOQ*j^iUnpw#b[Q!ir(\$ucnwva Ynpb[L
$\5\1A`Z[QQtv C+c
BDCFEHGDCJI/K RHCT JCJWDW	JIE(YW6Z%+JWﬁ#! %U! WYCDKJCFIHLDL WYC ﬃJCJIHLDLFWYC;](BDCFEHGDCJI/KVE E+ﬀT?_
BDCFEHGDCJI/K RHCT JCJWDW	JIE(YW6Z%+JWﬁ#! %U! WYC WDNJWﬁ#;](BDCFEHGDCJI/KVE E+ﬀT?_
KMLOQ©Z[Q!uj^wOs ucj^w?Zfbgi[]Oucb[j$inZ \lw \^vigQ@n\lb[nj^w.- b?9ed  *9464;=g&4Y4(*4 :21  nZQ #]vnp5\^pQ!w$bb[j
bO9ed  *9;4*4;=64*bO9
d

:5! )69=
 
4A9 w4(45  :21 #ÑbtnZ]OZ[Q!s* YLvQw 4(;4 nZtsvQcb[Q!i[PRnwvQ!s©\5b
uj^wOZrb[ig]Oucb[nj^w
p p%-) ﬁ;
«dw Q^Q!w#bnZt\ sv\5b\ YLvnuL nZqvigQ!Z[Qw#btj^it\lOZ[Qw#bs`]vignwv npwOZrbg\^w#bgZ!§«:w Q$Qw#bt?Q&ucj^PRQ&Zqvi[Q&ZrQ!w#b
sv]vi[nwv*j^wvQnpwOZrbg\^w#bR\$Z,Z[j@j^wÁ\$Z	npbnZ^Q!wvQi\5bgQ!s s`]Oi[nwv}bgLvnZ,nwOZrbg\^w$bMA¢j^b[LvQ!i[ YnZ[Q^¡npbnZ,\^OZ[Qw#b!
8^Qw#bZ\^i[Qvigj$\$svu\$ZfbM-s`]vignwv bgLvQoucj$]vigZ[QjlU\^wÁnwOZrbg\lw#b&¡8b[LOQ}Z[\^PQQ$Qw#b£u\lwOwvjlbR?Q bgQ!Zrb[Q&s
ÖÝÌÖÉä
 	
ﬀﬁ S<
 Ynpb[L bf ¤j}s`n 
3Q!i[Q!w#bqvi[Q&ZrQ!wOucQ§Zrbg\lb[]OZ *qvigQ!Z[Qw#bj$i\lOZ[Qw#b:+c 8\^p]OQ!Z	u!\lw 3Qa\^ZgZrj`un\lb[Q!s b[joQ!^Q!w$b
$QwvQ!ig\lb[nj^wOZ6-.b[LOQe,\^i[QYuj^pQ&uEb[Q&s,sv]vi[nwvtuc]Oi[igQw#bnpw?Zfb\lw#b8\lwOsR\ligQM\\^np\lOpQ¤b[LOi[j$]v^L	b[LvQYP£\^uLOnpwvQ
Q!w@#nigj^wvPRQw#b *(Z[QQO  C+E
  ®  ® Łv ®o± É.vŁ 1 ®
8^Qw#bY^Q!wvQi\5bgnpj$wOZ¤ Yn¦bgLvj^]vb:\^p]OQ!ZY\ligQP£\lwO\^^Q!sa@e§b[LOQj^pj5 YnwvRucj^w?Zfbgi[]Oucb[j$igZ6-
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYCDKJCJIYLDLFWDC  "ﬃJCJIHLO_
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYC WDNJWﬁ#?_
KMLOQÑZ[Q!ucj$wOs§uj^wOZrb[ig]OuEbgj^i¢nZ¤\lwa\^vigQ@n\lb[nj^w.- bO9d;4 4A9=94H4(42 ¤nZ¢Q #]vn5\lQw#b bgj	nwOZrb[ig]OuEbgnpj$w
bO9ed;4] 4&9=9;4*bO9ed  : 5();9*=
 
4&9Y442  @ObﬁnZ]OZ[Q!s	 YLvQw 44ÑnZﬁs`QcbgQigPRnpwvQ&s	\lbﬁuj^wOZrb[ig]OuE
bgnpj$w
  ®  ® Łv ®o± ÉvŁ ( ®
KMLOQigQ\^i[QUy§ucj$wOZrb[ig]OuEbgj^iZ8j$iY^QwOQi\5b[nj^w?Z¢ Ynpb[L 5\l]vQ&Z<-
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYCDKJCFIHLDL WYC  "ﬃJCJIHL] LE*>DW*FLDKJCJIHLDLFWYC ELﬃJCJIHLO_
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYC WDNJWﬁ#;] LE*>DW*FLDKJCJIHLDLFWYC ELﬃJCJIHLO_
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYCDKJCFIHLDL WYC  "ﬃJCJIHL] LE*>DW*FL NJI#(L@FW_
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6Z%+JWﬁ#! %U! WYC WDNJWﬁ#;] LE*>DW*FL NJI#(L@FW_
KMLOQ,bgLvigQQR\$Zfbuj^wOZrb[ig]OuEbgj^iZ\ligQ\^vi[Q!@n\lb[nj^wOZ!¡<P£\lqvqvnwv 5\l]vQ!ZUbgj  Yig\^qvq?Q!igZUnw bgLvQ§Zrbg\lw?sv\lis
 M\eSA#j^iYQc_v\^PqOpQC-eb?9ed;44&9=94 Y4(45  *=
a
4 YnZMQ #]vn5\lQw#bYb[jG-
RHCT JWﬁFWYCJIDJW6ZRHCTVeJELﬁHLDKJCJIHLDL WYC*ZWDNJWﬁ*?_a]RHCTVe ELﬁHLﬀKJCJIYLDLFWYC;ZBNJI#(@FW_F_
   .0%  0+ ) ﬁﬃ.0%-'
³¢j$w`¨O$]vig\lb[nj^wOZY\^i[Qt3j@j^Q!\^w}ucj^P,vnwO\5bgnpj$wOZYjl8Q!^Q!w$bZ¡?]OZ[Q!s @eZ[j^PRQigQ!\$uEbgnp$QUnwOZrb[ig]OuEbgnpj$wOZ?*j^i
Q_v\lPRqvQ^¡c2 =!.¡`s`Qc¨?wvQ!snpwoOpS!y+EKMLvQ!i[Qt\^i[QyR¬@npwOsOZMjlucj^wv¨O^]vi\5bgnpj$wOZ6-
7
7*9;4 A43a4anZb[LvQ£?\^Z[nuRucj$w`¨O$]vig\lb[nj^w¡\$Z[Z[j`ucn\5bgQ!sobgjo\lw©Q^Q!w#b!£btnZ	Z[\lb[nZf¨OQ&s  YLOQw©b[LvQ
Q$Qw#bYnZYqOi[Q&ZrQ!w$b&¡`\lwOs]vwOZg\5bgnZr¨OQ&sa YLvQ!wnpb:nZ:\lOZ[Qw#b&¡@b[LO\lbMnZY YLvQ!wabgLvQuc]Oi[igQw#bYnpw?Zfb\lw#bYnZ
b[Q!i[PRnwO\5bgQ!s<
7
c2}nZbgLvQ§ucj$w5kf]vwOucb[nj^w jl¤bf ¤j uj^w`¨?^]vi\5bgnpj$wOZ<An¦b	nZZg\5bgnZr¨OQ!s* YLvQ!w©3jlbgL \ligQRZrbg\lb[nZf¨?Q!s<¡
\lwOs]vw?Z[\lb[nZf¨OQ&sa YLOQwo\5bYQ!\^ZrbYj^wvQnZY]vwOZg\5bgnZr¨OQ&s<
7
A9ÑnZ.b[LOQ¢s`nZkf]OwOuEbgnpj$wtjl@bf ¢j:uj^w`¨?^]vi\5bgnpj$wOZ<A&npbDnZZg\5b[nZr¨OQ!sU YLvQ!wtj^wvQ *(j^i3jlbgLG+<nZZrbg\lb[nZf¨?Q!s<¡
\lwOs]vw?Z[\lb[nZf¨OQ&sa YLOQw ?j^b[Lo\ligQU]vwOZg\5b[nZr¨OQ!s<
7
:anZ¤bgLvQtwvQ#\5bgnpj$wajlﬁ\Rucj^wv¨O^]vi\5bgnpj$w.A@n¦bZYnZYZ[\lb[nZf¨OQ&sa YLOQwb[LvQtuj^w`¨O$]vi\5b[nj^wnZM]OwOZ[\lbr
nZr¨OQ&s<¡O\lw?sa]vw?Z[\lb[nZf¨OQ&s YLvQwb[LvQuj^w`¨?^]vi\5bgnpj$wanZ:Z[\lb[nZf¨?Q!s<
³¢j$w`¨O$]vig\lb[nj^wOZ¤\ligQ]OZ[Q!sb[Lvigj^]O^Lanw#b[Q!ir(\$ucQ-
ÌDÌ Ãﬁ[vÚ@\2]@^
{^z   	0:0:Sﬁ?6	N
	,0:G
Lﬀ@ﬀE( F  "ﬁ#JWYCﬀUJI*FHWSeJELﬁ#U! /GD@JCJID! wELﬁWDCﬀJWﬁ#+HG>DIDNJI;T  wE*TVUDWYC! I#( JIE(YW
M
eJELﬁ#U! /GD@JCJID! wELﬁ FYEwL#T Z!_a`
_
³¢j$wOZfbgi[]?uEb[j$igZ¢j$i:ucj^wv¨O^]vi\5bgnpj$wOZM\ligQ-
eJELﬁ#U! /GD@JCJID! wELﬁ RHCT BDCJW*H WﬁFHW6Z%+JWﬁ#! %U! WYCDKJCJIDLDLFWYC ﬃJCJIHLDLFWYC?_
eJELﬁ#U! /GD@JCJID! wELﬁ RHCT BDCJW*H WﬁFHW6Z%+JWﬁ#! %U! WYC WDNJWﬁ#?_
eJELﬁ#U! /GD@JCJID! wELﬁ RHCT [Dﬁ#+*ZdeJELﬁ#U! /GD@JCJID! wELﬁ F Na]-eJELﬁ#U! /GD@JCJID! wELﬁ FHb_
eJELﬁ#U! /GD@JCJID! wELﬁ RHCT HC*ZdeJELﬁ#U! /GD@JCJID! wELﬁ F Na](eJELﬁ#U! /GD@JCJID! wELﬁ FHb_
eJELﬁ#U! /GD@JCJID! wELﬁ RHCTFE*ZdeJELﬁ#U! /GD@JCJID! wELﬁ F _
KMLOQÑZ[Q!ucj$wOs§uj^wOZrb[ig]OuEbgj^i¢nZ¤\lwa\^vigQ@n\lb[nj^w.- bO9d 7*94 a43A4H4(42 ¤nZ¢Q #]vn5\lQw#b bgj	nwOZrb[ig]OuEbgnpj$w
bO9ed 7*9;4 A43a4*bO9ed  : 5();9*=
 
4&9Y442  @ObﬁnZ]OZ[Q!s	 YLvQw 44ÑnZﬁs`QcbgQigPRnpwvQ&s	\lbﬁuj^wOZrb[ig]OuE
bgnpj$w
   ﬀﬃ/ﬁ
KMLOQ;c2 =gRnwOZrb[ig]OuEbgnpj$wa M\lnpbgZ¢j^i:\ucj$w`¨O^]Oig\lb[nj^w£bgj,3QtZ[\lb[nZf¨OQ&s A@b[LOQU M\lnpb[nwvRu\^w§bg\^¬^QZrQ!^Q!ig\^
nwOZrbg\^w$bZ<A`Q_`Q!uc]vb[nj^w nZdZfbgj^qvq3Q!s YLvnpQbgLvQucj$w`¨O$]vig\lb[nj^wnZY]OwOZ[\lb[nZf¨?Q!s\lwOsnpbYb[QigPRnpw?\5b[Q&ZY YLvQ!w
npb:nZYZ[\lb[nZf¨OQ&s *(jlucj$]vigZ[Q^¡`npbdu\^wwOQ^Q!i¤b[QigPRnpw?\5b[Qtnpb[LvQuj^w`¨O$]vi\5b[nj^wanZYwOQ^Q!i:Z[\lb[nZf¨?Q!sﬀ+c
BDCFEHGDCJI/K RHCT [DﬃFI %*ZdeJELﬁ#U! /GD@JCJID! wELﬁ FYELﬁ#U! /G?_
BDCFEHGDCJI/K RHCT [DﬃFI %*Z%+JWﬁ#! %U! WYCDKJCJIHLDLFWDCVﬃJCJIHLDLFWYC?_
BDCFEHGDCJI/K RHCT [DﬃFI %*Z%+JWﬁ#! %U! WYC WDNJWﬁ#?_
KMLOQÁZrQ&ucj$wOs\lwOsb[Lvnigsuj^wOZrb[ig]Oucb[j^iZ}\^i[Q \^vi[Q!@n\lb[nj^wOZ6- bO9ed'c9 =g! %;9=
 
4&9  nZ}Q #]vnp5\^pQ!w$b
bgj npwOZrb[ig]Oucb[nj^w[b?9ed'c2 =! *bO9d 7*94 A4]3a4 S69=
 
4A9  @¡v\^wOs bO9ed'c2=g! Y44 tnZQ $]Onp5\lQw#bb[j
bO9ed'c2=g! *b?9ed 7*94 A4g3A4 Y442  @
    %"ﬁ;ﬃ 
KMLOQ 7§nwOZrb[ig]OuEbgnpj$w*qOi[Q!QPRq`bgZnpbgZ3j`s`e} YLvQ!w©\ uj^w`¨O$]vi\5b[nj^w ?Q&ucj^PRQ&ZtZ[\lb[nZf¨OQ&s<Çw©u!\^Z[Q
j^qvigQQ!Pqvb[nj^w¡@Qc_`Q&uc]`bgnpj$wajlb[LvQU?j`s`eanZMucj$PRqvpQb[QÑj^iMuc]vigigQw#b¢nwOZrbg\lw#b&¡`v]`bMnZM\l?\lwOs`j$wvwvQ&sRj^i
]vb[]vigQtnpw?Zfb\lw#bgZ6AOPRj^igQj5$Qi&¡$nw b[LOnZ:u!\^Z[Q^¡vQ_`Q!uc]vb[nj^woZr YnpbguLOQ!Z¤b[jRbgLvQLO\^wOs`Qi:q?\li[bMj^DbgLvQ=7]
nwOZrb[ig]OuEbgnpj$w
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&ZdeJELﬁ#U! /GD@JCJID! wELﬁ FYELﬁ#U! /G;](BDCFEHGDCJI/KVE E+ﬀT;] BDCFEHGDCJI/KV&FIﬁ#+*(YWYC?_
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&ZdeJELﬁ#U! /GD@JCJID! wELﬁ FYELﬁ#U! /G;](BDCFEHGDCJI/KVE E+ﬀT?_
KMLOQ	ZrQ&ucj$wOsoucj$wOZfbgi[]?uEb[j$igZMnZd\^w}\lvigQ@n\5bgnpj$w.- bO9ed 7 *3A:    :21 ÑnZdQ #]vn\^pQ!w#bYb[j§nwOZrb[ig]OuE
bgnpj$w bO9ed7 *3a:   :291 DbO9d:2:;<  @
fs`Q!w#b[np¨OQi: Yi\lqOq?Q!igZM\lw?sans`Qw#bgn¦¨OQ!igZYu!\lw 3Qt]OZrQ&sanw qv\^ucQj^ﬁuj^w`¨O$]vi\5b[nj^w?Z<-
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&Z%+JWﬁ#! %U! WYCDKJCJIHLDLFWDCVﬃJCJIHLDLFWYC;] BDCFEHGDCJI/K E E+ﬀT;](BDCFEHGDCJI/K &FIﬁ#+*(YWYC?_
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&Z%+JWﬁ#! %U! WYC WDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT;]-BDCFEHGDCJI/KV&FIﬁ#+*(YWYC?_
ÖÝÌÖÉä
 	
ﬀﬁ {vS
KMLOQ!Z[Q,ucj$wOZrb[ig]OuEbgj^iZd\ligQ,\^vigQ@n\lb[nj^wOZ!¡OP£\^qvqvnwv5\^p]vQ&Z:bgja Yi\lqvq3QiZÑnpw b[LvQRZfb\lwOsO\lis  ¤\eSA3j^i
Q_v\lPRqvQ-bO9d7] S;9=
 
4&9   :991 %;=-&4A9 YnZ:Q #]vn\^pQ!w#b¤bgjﬀ-
RHCTﬀﬁ#! L(&ZRHCT BDCJW*H WﬁFHW6ZﬂﬃJCJIHLDL WYC?_A]QE E+#T;]Q& Iﬁ#+*(JWYC?_
WnwO\lpe$¡`\^Z¢qvi[Q!@npj$]OZre^¡^b[LvQULO\^wOs`Qi¤qO\li[b¤u!\lw§3QÑj$PRn¦b[b[Q!s¡@\^wOs£nw§bgLvnZ¤u\$ZrQÑn¦b¤nZ¢bgLvQdnwOZrb[ig]OuE
bgnpj$w bO9ed :26;< @KMLvnZY^n^Q&Z¢b[LvQbf ¤j£ucj^w?Zfbgi[]Oucb[j$igZ6-
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&Z%+JWﬁ#! %U! WYCDKJCJIHLDLFWDCVﬃJCJIHLDLFWYC;] BDCFEHGDCJI/K E E+ﬀT?_
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&Z%+JWﬁ#! %U! WYC WDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT?_
 	  0 p%
KMLOQ ) 4RnwOZrb[ig]OuEbgnpj$wanZYZrnPRnp\li¢b[j ﬃ RQc_vucQ!q`b¤b[LO\lbY\^waQ!^Qw#bYucj$w`¨O^]Oig\lb[nj^w§nZ¢b[Q!Zrb[Q&sanwOZrb[Q&\^s§j^
\§?j@j^Q!\^w Qc_`qvigQ!ZgZrnj^w WnigZrb!¡ )2 4Q!5\l]O\5bgQ!Z:\§uj^w`¨?^]vi\5bgnpj$w¡O\lw?s n¦8npbÑnZdZg\5bgnZr¨OQ!s¡OQc_`Q&uc]`bgnpj$w
$j@Q!Ztbgjob[LOQ 	fb[LvQ!wavi\lwOuL.Aj^b[LvQ!i[ YnZ[Q^¡ﬁQc_`Q!u]`b[nj^w $j@Q!Ztbgj}bgLvQ 	rQZrQ#§vig\^wOuL}«dw npPRq3j^i[bg\^w$b
q3j^nw#b¤nZ¢b[LO\lb¤Q!5\l]O\5bgnpj$wajl\	ucj$w`¨O$]vig\lb[nj^w§u!\lw§b\l¬$Q:b[LOQUQ!w#b[ni[QÑnpwOZrbg\^w#b¤npbgLvQU\^OZ[QwOuQÑj^DZrj$PRQ
Q!^Q!w$bZ8nZbgj	3QÑucj$wOZ[ns`Q!i[Q&s<Çw£b[LvnZ¤u\^Z[Q^¡#Qc_`Q&uc]`bgnpj$w£jl<b[LOQÑuLvj#ZrQ!w£vig\^wOuL§u\^w£j^wve£Zfb\li[b¢\5b¢b[LvQ
nwOZrbg\^w$bMbgLO\5bYj$pj5 :ZYucj$w`¨O^]Oig\lb[nj^w§Q!\^p]?\5b[nj^w
BDCFEHGDCJI/K RHCT Kﬀ&FWﬁ;ZdeJELﬁ#U! /GD@JCJID! wELﬁ FYELﬁ#U! /G;](BDCFEHGDCJI/KVD&FWﬁﬂ"ﬁHL;] BDCFEHGDCJI/K W#(#H Wﬀ"ﬁHL?_
fs`Q!w#b[np¨OQi: Yi\lqOq?Q!igZM\lw?sans`Qw#bgn¦¨OQ!igZYu!\lw 3Qt]OZrQ&sanw qv\^ucQj^ﬁuj^w`¨O$]vi\5b[nj^w?Z<-
BDCFEHGDCJI/K RHCT Kﬀ&FWﬁ;Z%+JWﬁ#! %U! WYCDKJCJIHLDLFWYC ﬃJCJIHLDLFWYC;]VBDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL;]VBDCFEHGDCJI/KgW#(#H Wﬀ"ﬁHL?_
BDCFEHGDCJI/K RHCT Kﬀ&FWﬁ;Z%+JWﬁ#! %U! WYC WDNJWﬁ#;]-BDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL;](BDCFEHGDCJI/K W#(#H Wﬀ"ﬁHL?_
KMLOQ!Z[Quj^wOZrb[ig]Oucb[j^iZM\ligQU\^vigQ@n\lb[nj^wOZ!¡@P£\lqvqvnwvR5\l]vQ!Z¤bgj£ Yig\^qvq3QiZ¢nwb[LvQZrbg\^wOsv\^igs ¤\e$
KMLvQ	fQ!Z[QﬀYqO\li[b u\^wR?Q:j$PRn¦b[b[Q!s¡#\^wOsnpwRbgLvnZ¢u\$ZrQYnpb nZ bO9ed:926;<  @3KMLvnZ8$np$Q!Zuj^wOZrb[ig]OuE
bgj^iZ<-
BDCFEHGDCJI/K RHCT Kﬀ&FWﬁ;ZdeJELﬁ#U! /GD@JCJID! wELﬁ FYELﬁ#U! /G;]VBDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL?_
BDCFEHGDCJI/K Kﬀ&FWﬁ;Z%+JWﬁ#! %U! WYCDKJCJIHLDLFWYCVﬃJCJIHLDLFWYC;]VBDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL?_
BDCFEHGDCJI/K Kﬀ&FWﬁ;Z%+JWﬁ#! %U! WYCMWDNJWﬁ#;]-BDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL?_
 ,  .0%"ﬁ;).	
KMLOQU3j`s`e§j^\

:*9:nwOZfbgi[]?uEb[nj^wnZMQc_`Q!u]`b[Q&saj$wvpe§\lbYnpwOZrbg\^w#bgZM YLvQ!i[Q\,uj^w#b[igj^npwvQ$Qw#bMnZ
qOi[Q&ZrQ!w$b&
BDCFEHGDCJI/K RHCTVeJELﬁ#DCFEﬀ(&Z%+JWﬁ#! %U! WYCDKJCJIHLJLFWYC ﬃJCJIHLDLFWYC;]-BDCFEHGDCJI/K E E+ﬀT?_
BDCFEHGDCJI/K RHCTVeJELﬁ#DCFEﬀ(&Z%+JWﬁ#! %U! WYC WDNJWﬁ#;](BDCFEHGDCJI/K E E+ﬀT?_
KMLOQZ[Q!uj^wOsÓucj$wOZfbgi[]?uEb[j$i,nZR\lw¥\lvigQ@n\5bgnpj$w.-VbO9ed

:*9;: Y4(;4 :221 £nZQ #]vn\^pQ!w#b,bgj©nw`
Zrb[ig]Oucb[nj^w b?9ed

:*9: #bO9ed 7*9*4 a4]:3A4w4(;4]  - :991 @
ÌDÌ Ãﬁ[vÚ@\2]@^
{${   	0:0:Sﬁ?6	N
	,0:G
  Q.  
KMLOQ ;:3A=,npwOZrb[ig]Oucb[nj^w s`Qc¨OwOQ!Z:\j@u!\l<Q!^Qw#bYnwbgLvQZgucj^q3Qjln¦bZY?j`s`eS-
BDCFEHGDCJI/K RHCT FE#FHI#(&Z%+JWﬁ#! %U! WYC WDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT?_
   	8 "p%"ﬁ;' ﬃ  %0ﬁﬃ (  	  "ﬁ;) ﬃw%0'
8^Qw#bZ¤u!\lw§3QtZre`Zrb[Q!PR\lb[nu\^pe£s`Qwvj^b[Q&s§@ea^\5\,Zfbgi[nwv$Z! 
dQ!wvjlb\5b[nj^wnZ¤O\$ZrQ&s§j$w§b[LOQdj$pj5 YnpwO
]OwOuEbgnpj$wOZ<-
7
2969;< b[j ﬃ!;4  :a4&9S- b[LvQ 29*9*< ﬃ5;4 :a4A9 ]vwOucb[nj^w s`Q¨OwvQ&s¥npw OpS bgig\^wOZrj^igPRZ
Zfbgi[nwv#ZMnpw#b[jRns`Qw#bgn¦¨OQ!igZ!
7
2969;<bgj ﬃ5*4 ga4&9 );9;=
 
4&9 -vbgLvQ 29*9*< );9=
 
4&9U]vwOucb[nj^w£bgig\^wOZfj$i[P£Z8Zrb[ignwv$Z npw#b[j
nsvQw#b[np¨OQid Yig\^qvq?Q!igZ6A@n¦b:nZYs`Q¨OwvQ!s@eS-
%+JWﬁ#! %U! WYCDKJCJIHLDLFWYC UDDC! "ﬁJGDKJCJIHLDLFWYC*ZdUDDC! "ﬁJG HLDC?_
M
CJWDD@JCDﬁRHCTVeJELﬁHLDKJCJIHLDLFWYC*ZdUDDC! "ﬁJG %+ Wﬁ#! SU! WDC*Z HLJC?_D_A`
_
7
2969;<ob[j

: :?<
a
9=9O: -:bgLvQ§j$pj5 Ynwv 2969;<

: :?<a]vw?uEb[nj^w bgig\^wOZrj^igPRZ	Zfbgi[nwv$Z
npw#bgj§ucj^wv¨O^]vi\5bgnpj$wOZ!
eJELﬁ#U! /GD@JCJID! wELﬁ UDDC! "ﬁJGJeJELﬁ#U! /G*ZdUDDC! "ﬁJG HLDC?_
M
CJWDD@JCDﬁ?ﬁFWﬃ BDCJW*H WﬁFHW6ZdUDDC! "ﬁJGDKJCJIHLDLFWYC*Z HDC?_D_A`
_
UÑZrnwvRb[LOQtqvi[Q!@npj$]OZ¢]vwOuEbgnpj$wOZ!¡vj^wvQLO\$Z¤b[LvQtwOQ  ucj^w?Zfbgi[]Oucb[j$igZ6-
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6ZdUDDC! "ﬁJG WDNJWﬁ#;] LE*>DW*FL NJI#( _
BDCFEHGDCJI/K RHCT JWﬁFWYCJIDJW6ZdUDDC! "ﬁJG WDNJWﬁ#?_
BDCFEHGDCJI/K RHCT [DﬃFI %*ZdUDDC! "ﬁJGMWDNJWﬁ#?_
BDCFEHGDCJI/K RHCTVeJELﬁ#DCFEﬀ(&ZdUDDC! "ﬁJG WDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT?_
BDCFEHGDCJI/K RHCT FE#FHI#(&ZdUDDC! "ﬁJGMWDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT?_
BDCFEHGDCJI/K RHCT JCJWDW	JIE(YW6ZdUDDC! "ﬁJG WDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT?_
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&ZdUDDC! "ﬁJGMWDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT;]-BDCFEHGDCJI/K &FIﬁ#+*(YWYC?_
BDCFEHGDCJI/K RHCTﬀﬁ#! L(&ZdUDDC! "ﬁJGMWDNJWﬁ#;]-BDCFEHGDCJI/KVE E+ﬀT?_
BDCFEHGDCJI/K RHCT Kﬀ&FWﬁ;ZdUDDC! "ﬁJGMWDNJWﬁ#;]VBDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL;](BDCFEHGDCJI/K W#(#H Wﬀ"ﬁHL?_
BDCFEHGDCJI/K RHCT Kﬀ&FWﬁ;ZdUDDC! "ﬁJGMWDNJWﬁ#;]VBDCFEHGDCJI/K D&FWﬁﬂ"ﬁHL?_
eJELﬁ#U! /GD@JCJID! wELﬁMRHCT BDCJW*H WﬁFHW6ZdUDDC! "ﬁJG WDNJWﬁ#?_
eJELﬁ#U! /GD@JCJID! wELﬁMRHCTFE*ZdUDDC! "ﬁJGMWDNJWﬁ#?_
 
¤D	 	¥Rc  D	D	

KMLOnZYZ[Q!ucb[nj^w ucj^w#b\lnwOZY\Rs`nZguc]?Z[Z[npj$wj$wZ[Q$Qi\l<\^Z[q3Q!uEbZMjl
DD?
qvigj^$ig\^PPRnwvO
ÖÝÌÖÉä
 	
ﬀﬁ {^
- #  p%"ﬁﬃ ) '
Çw DD? ¡Q$Qw#bgZ\ligQ^¡<nw \lw*\^OZrb[i\^uEb M\e^¡<s`QwOjlb[Q&s @eons`Qw#bgn¦¨OQ!igZB*1ZrQ!QROpS$+E	KMLOQigQ!\$Zrj$wob[j
uLOj#j#ZrQ	b[LvnZ\^OZfbgig\$uEbU#nZ[npj$w*nZÑb[LO\lbn¦btP£\l¬$Q!ZUQ!\$ZrnQiUnpw#bgQi[(\^ucnwv Yn¦bgL \s`nZrb[ignpv]vb[Q!s*Qc_`Q&uc]`bgnpj$w
qO\lbrj^igP8A$\$uEb[]?\lpe (O nZ8npw#b[Q!ir(\$ucQ&s	 Ynpb[Lb[LOQÑ~UV 5 ^j^wO\lb[LO\^w " <M#J¡$ YLvnuLRLO\$Zﬁn¦bZj5 Ywwvjlbgnpj$w
j^ \lw}ns`Q!w$bgn¦¨?Qi&U«dOZfbgig\$uEb DO ns`Q!w#b[np¨OQiZÑ\^pj5 :Z:j$wvQbgjs`nigQ!uEbgpe P£\lq}b[LvQ!P j^w*^j^wO\lb[LO\^w
ns`Q!w$bgn¦¨?QiZ
KDj P£\l¬$Q}qvigj^^i\lPRPRnwv Q!\^Z[nQi&¡ < ^n^Q&Z§Z[Q^Q!ig\^YPRQ!\lw?Z£j^iv]vnsvnpwvÁQ^Q!w#bgZ!

npb[L b[LvQ
Z[nPqOpQ&Zfb§j$wvQ^¡¢Q^Q!w#bgZ£\ligQ nsvQw#b[np¨OQ!sÓ@e $\5\©Zrb[ignwv$Z!¡¢\^wOs Z[Q$Qi\lMPRQcbgLvj`svZ§\ligQ qvigj5#ns`Q&s b[j
O]vnpsnsvQw#b[np¨OQiY Yi\lqOq?Q!igZY\^wOsuj^w`¨?^]vi\5bgnpj$wOZ¤j^]`bYjlZrb[ignpwv#Z
- ﬀﬂﬁﬃ/."% ﬁ;.  	('6p%- 
Çw DD? ¡?\lwaQ!^Q!w$bYu\^wvwvj^b¤3Qtucj^w?Zrns`QigQ!s\^Z¤\lOZ[Qw#bM?Qj^igQdbgLvQQwOsjlb[LvQnwOZfb\lw#b!8KMLOnZ¤nZ¤\
uj^LvQ!i[Q!w#b¢q3j^nw$bMjlD#nQ H\$Z¡@j^b[LvQ!i[ YnZrQ$¡^bgLvQUQ^Q!w#bMuj^]vs£3QU$QwvQ!ig\lb[Q&s£\5Éb[Q!iM?Q!npwvRucj$wOZ[ns`Q!i[Q&s§\^Z
\^OZ[Qw#b6A#n¦bM ¤j^]vsb[L@]OZ¤3QÑ\l?ZrQ!w$bM\lwOs§qvi[Q&ZrQ!w#b¢s`]vignpwOb[LOQÑZg\lPRQdnwOZrbg\lw#b&¡#\,Zrnpb[]O\lb[nj^w£bgLO\5b¤ ¢j$]vs
uj^w#b[i\^svnucbUbgLvQ§s`Q¨Owvnpb[nj^w jlY\lw©Q$Qw#b!§« s`n 
.QigQw#bq?j$npw#bj^¤@nQ  nZUbgLvQ£j^wvQ£j^ %`e#w?uLvi[j$wvj^]?Z
fD\lwv$]O\l$Q!Z
"
 <#¡.j^iQc_v\^PqOpQ 8Zrb[QigQ
"
S2#J¡npw* YLvnuL©Q$Qw#bgZ*(u!\lpQ&s 02J,ﬁH 0 +u!\lw*?QRucj$wOZrns`Q!i[Q&s \^Z
\^OZ[Qw#b8npw§b[LvQduj^]viZ[QYjl\lwRnwOZfb\lw#b!¡#qvigj5@ns`Q&s,b[LO\lb¢\Zrbg\5bgnud\lwO\^pe`Z[nZﬁj^3bgLvQdqOi[j$^i\lP ¡lq3Qi[j^igPQ&s
\lb,ucj$PRqvnpQ£bgnpPRQ^¡ﬁLO\$ZnwOs`nu\lb[Q!s©bgLO\5bwvjo^Q!wvQi\5bgnpj$w jlMb[LvQQ$Qw#bi[Q!P£\lnwOZq3j$ZgZrnvQ^
DD?
uLOj#j#ZrQ&ZRwvjlbab[j ]OZ[Q!ZaZfb\5b[nu}\^wO\le`ZrnZb[Q&uLvwvnuZ6A:b[LOnZnZ£b[LvQ*i[Q&\^Z[j^wÓ YL#e$¡Mnpw
?
¡:j^wOQ}LO\^Z
bgjo ¤\^n¦b	j^itbgLvQ§Qw?s jlYnpw?Zfb\lw#btb[j}3QaZ[]vigQRb[LO\lb	Q$Qw#bgZ\^i[Q£igQ!\^pe \^OZrQ!w#b! KMLvQigQ§\ligQ§ZrQ!^Q!ig\^
uj^wOZ[Q #]vQ!wOucQ&Z<-
7
ÇwOZrb[ig]OuEbgnpj$wOZnpwZrQ $]OQwOuQ¢ Ynpb[L\lw,\^OZ[QwOuQ8b[Q&Zfb8\^i[Q¤\l ¤\e`Zq3j$Zrb[q3j^wOQ!stbgjdbgLvQMwvQc_@bﬁnpw?Zfb\lw#b!
Wvj$iYQc_v\lPRqvQ^¡vuj^wOZ[nsvQiM-
RHCTVUDWYX*ZRHCT Kﬀ&FWﬁ;Z%$/WDNJWﬁ#5$O]RHCT FED& "ﬁJG*Z/_D_a]RHCT FWﬁFWDCJIDJW;Z%$Eﬀ&FWYC]$Y_D_
³¢j^wOZ[ns`QiﬁbgLvQdu\$ZrQM YLvQ!i[Q-4(4tnZ8\^OZ[Qw#b!ﬁKMLvQw¡$\^Zb[LvQMbgQ!Zrb jl<\lOZ[Qw?ucQ 	Çb\l¬$Q!Zb[LOQYQw#b[ni[Q
uc]vigigQw#bnwOZrbg\^w$bS¡A:92 4&9Uu!\lwvwvj^b3Q¤^QwOQi\5b[Q&ss`]vignwvdbgLvQYuc]vigigQw#bDnwOZrbg\lw#b&¡lv]`bnpbnZﬁs`]vignpwv
b[LvQtwOQc_@b! %@npb[]?\5b[nj^w  ¤j^]vs?QtQ_`\$uEbgpe£bgLvQZg\lPRQ Yn¦bgL.-
RHCT Kﬀ&FWﬁ;Z%$/WDNJWﬁ#5$O]dRHCTFED&] "ﬁJG;Z!_a]dRDCT JWDﬁFWYCFIDJW6ZS$Eﬀ&FWYC5$J_D_
7
Kj s`QcbgQigPnwvQobgLvQ*Zrbg\lb[]OZajl\ uj^w`¨O$]vi\5b[nj^w *(Zg\5bgnZr¨OQ&s¥j^ia]OwOZ[\lb[nZf¨?Q!sﬀ+£u!\lwH\^Z[j 	Çb\l¬$Q
b[LvQ Q!w$bgnpigQ npw?Zfb\lw#b%E¡8npU\l?ZrQ!w$bRQ$Qw#bgZR\^i[Qb[j 3Q uj^wOZ[ns`QigQ!s< Wvj^iRQ_`\^PRqvpQ$¡ nwÁnwOZrb[ig]OuE
b[nj^w bO9ed'c9 =g! #bO9ed :F4(4]  8b[QigPRnpw?\5b[nj^wRj`uu]viZ8\5bbgLvQYnpw?Zfb\lw#b8j^j5 YnpwvUbgLvQYj^wvQ
 YLvQigQ 4(;4£nZY\lOZ[Qw#b!
³¢j$wOZ[Q #]vQw?ucQ!ZMuj^wOuQigwvnpwO	bgLvQ)7,nwOZfbgi[]?uEb[nj^w \ligQtucj$wOZrns`Q!i[Q&s§nwy? O
ÌDÌ Ãﬁ[vÚ@\2]@^
{ly   	0:0:Sﬁ?6	N
	,0:G
-  ) -ﬁ;ﬃ.0%
KMLOQ 7\lwOs  *94*4;=g64§nwOZrb[ig]OuEbgnpj$wOZ\l M\e@ZUQcbtbgLvQni3j@sve*igQ!\$uEb!¡Q^Q!w n¦¤b[LvQ§b[ignp$^Qignwv
Q!^Q!w$b *b[LvQYqvigQQ!PRq`b[nj^wQ$Qw#bﬁj^i 7:O¡5\lwOs	b[LOQMi[Q!Q<PnwvQ$Qw#bﬁj^i  *94*4;=g64+<nZﬁqvigQ!Z[Qw#b lÇw
Z[j^PRQtu\$ZrQ&Z¡#bgLvnZdu\lwLO\$Quj^wOZ[Q #]vQ!wOucQ&Z¢j^iYnwOZfbgi[]?uEb[nj^wb[Q!i[PRnwO\5bgnpj$w.A@j^iYQ_v\lPRqvQ^¡Ouj^wOZ[nsvQiM-
RHCTﬀﬁ#! L(&Z%$"DC! /GDGJWYC5$O]dRHCT FEDEwLZRHC TVUDFEHL;Z!_J_D_
_@Q&uc]`bgnpj$wnZZrb[j$qvq3Q!st YLvnQ
*9?<6<4&9:nZwOjlbﬁ^QwOQi\5b[Q&s<¡\lwOs)7:uj^PRqvQcb[Q!peUbgQigPnwO\lb[Q!ZD YLvQ!w
*9?<*<;4&9nZﬁ^QwOQi\5b[Q&s<DKMLOQYq?j$npw#b8nZﬁb[LO\lb!¡$npwb[LOnZ8u!\^Z[Q^¡5$QwvQ!ig\lb[nj^wR\lwOs	b[Q!i[PRnwO\5bgnpj$w3jlbgLRj@u!uc]vi
\lbMb[LvQZg\lPRQnpw?Zfb\lw#b!8KMLvQtZ[n¦bg]O\5bgnpj$w nZYs`n 
.QigQw#b: Yn¦bgL.-
RHCTﬀﬁ#! L(&Z%$"DC! /GDGJWYC5$O]dRHCT [DﬃFI S*Z%$"ﬁFWDNJWDC5$Y_J_
fQcb§]OZ£Z[]vqvq3j$Z[Q b[L?\5b8 4(;4&9 nZ§\lOZ[Qw#b§\lw?s *9?<6<4&9 qvigQ!Z[Qw#b6AMbgLvQw¡Y\$Z 69?<*<4A9 nZ£qvigQ!Z[Qw#b!¡
qOi[Q!QPRq`b[nj^wÓj`uu]vigZ6A¤v]`b£b[j s`Qb[Q!i[PRnwvQb[LO\lb  4(4&9©nZ£\l?ZrQ!w$bRb\l¬^Q&Z,b[LvQ Qw#bgnpigQ npwOZrbg\^w#b!¡¢\^wOs<¡
bgL@]OZ¡uj^PRqvQcbgQ	bgQigPnwO\lb[nj^w j^ 7:§nZUq3j$Zrb[q3j^wvQ&sobgjabgLvQ,wOQc_@btnpwOZrbg\^w#b!KDj¬@wvj5  bgLvQ,Q_v\^uEb
nwOZrbg\^w$bﬁjl?npwOZrb[ig]Oucb[nj^wOZDb[Q!i[PRnwO\5bgnpj$w	P£\et3QM\Us`n #§uc]vpbﬁbg\^Z[¬npwRZ[j^PRQ¤Z[npb[]O\lb[nj^wOZ6A5b[LOnZnZucQi[bg\^npwOpe
j$wvQjlDb[LvQs`n #§uc]vpb[nQ!Z:jl
DO
qvigj^$ig\^PPRnwvO
- ﬀﬂﬁﬃ! ﬃ/ﬁ	
 ,. 
®

®
D
®
KMLOQ	O\$Zrnu	\$Z[Z[]vPRq`b[nj^woj^
DD?
nZdb[L?\5bQc_`Q!u]`b[nj^w}s`]Oi[nwv\^w}nwOZfb\lw#bU\^p M\e`Zduj^w@^Q!i[$Q!ZY\lw?s
Q!\$svZ b[jR\,Zrbg\^vpQZrbg\5bgQdigj^P  YLvnuLawOQc_@bYnpwOZrbg\^w#bMu!\lwaZrbg\^irb&ﬁKMLOQigQU\^i[Qdbf ¢j,q?j#Z[Z[npOnpn¦bgnpQ&Z¢j^i¤b[LvQ
\$Z[Z[]vPRq`bgnpj$wabgj3Qt@npj$\lb[Q&s -
7
ﬁ_`Q!u]`b[nwv \lwÁ\$uEb[nj^wÁ YLvnuLÁwvQ$QiRucj^w@$Qig^Q£ Ynp¤j^igvns b[LOQP£\^uLOnpwvQab[j ¨OwvnZrLÓuc]vigi[Q!w#b
npw?Zfb\lw#b! KMLvQ&ZrQ*Zrnpb[]O\lb[nj^wOZ\ligQoj^]`bjlucj$w$bgi[j$:jlbgLvQ igQ!\$uEb[n^QoqOi[j$^i\lP \^wOs¥n¦bnZab[LvQ
qvigj^^i\lPRPRQiigQ!Z[q?j$wOZ[\^vnpnpbfeb[j\$j^nstb[LOQP  dQigQMnZ8\^w,Q_v\lPRqvQ¤j^	rqO\lb[Lvj$pj$^nu\l  \^ucb[nj^w.-
Lﬀ@ﬀE( FGFD(YI*HﬀH JWDNJWYC Dﬁ#+! "ﬁJG  K L(YW/K?Wﬁ#H [FL! wELﬁ
M
Lﬀ@ﬀE( F NFE %+8WDCJW*FS@#JW6Z Dﬁ#N! /CFELﬁwK?Wﬁ# Wﬁ#N?_
M
ﬃﬀ&5 L(YW6ZBDCD@FW_
M
ASW/K L#ﬀT A
ﬀ__
_
~ÑwvQucj$]vsb[Lvnwv¬aj^PR\$uLvnwvQtnpPRqvQPRQ!w$b\5bgnpj$wOZMb[L?\5b: ¤j^]vsj^iucQ\^ucb[nj^wb[Q!i[PRnwO\5bgnpj$wo\^uE
ucj$igs`nwvMbgjdZrj$PRQ8ucign¦bgQign\ *(\$Z¡&j$iQc_v\lPRqvQ^¡\M¨v_`Q&sUsvQ\ed^n^Q!w#b<j^iQ&\^uLt\^ucb[nj^wQc_`Q&uc]`bgnpj$wG+E
higQ!Z[Qw#b nPqOpQ!PQ!w#bg\5bgnpj$wOZ svjtwvjlb¢uj^wOZ[ns`QibgLvnZ¢\$Zrq3Q!ucb!¡^ YLOnuL£nZ8QcÉb¢j^i]vi[b[LOQi igQ!Z[Q!\^iguL
7
ÇwOZrbg\lw#b\lwvQ!j^]OZMj@j^qOZY\^i[Qtj@j^qOZM Ynpb[LonPRPQ&s`n\5b[Q!peab[Q!i[PRnwO\5bgnpwvR3j`s`npQ&Z?*1ZrQ!Qv y+EÇw?Zfb\lw`
bg\^wvQj$]OZpj@j^q?ZDL?\^Q¢b[jU?QYQ!pnPRnpwO\lb[Q&s<DÇw
DD?
¡^npbﬁnZDb[LvQYqOi[j$^i\lPRPRQiigQ!Z[q3j^wOZg\lvnn¦bfeUb[j
ucj$w$bgi[j$5b[LOnZq?j$npw#b!ﬁ«  M\e:bgjds`jYbgLvnZ!¡5ucj$]vs3Qbgj:Qc_@b[Q!wOsu\$Z[Z ;:*:

\lw?sUb[jdZ[e`ZfbgQP£\5bgnu!\lpe
qv]`b\ 2:

nwOZrb[ig]OuEbgnpj$w npw}q?\li\lpQ!< Yn¦bgLob[LvQ	pj@j^qo3j`s`e^YKMLvnZ:nZYbgLvQ	Zrbg\^wOsv\lis \lqvqOi[j#\^uL
jlV%@]v#\lic³¢]v?Q&Z¡@nw  YLvnuL nwOZrbg\lw#b\lwvQ!j^]OZ¤j#j$qQ!pnPRnpw?\5b[nj^w nZ¤b[LvQsvQc(\l]O¦b:3QLO\@nj^i&

ÃÅ8¹JÂi!¹D·1¸5Âg·ﬁ·1¸Å¢»&½1ÅfÅf¿Y»&·1¶Ë¼EÃ¼¾
ﬀﬁ#! L(
¶Ë¹kVo<ÅrÂ FlJÏlÄr¼E¿Y»Â½1ÅfÐ·1¼M·J¸Åﬀk¹(·J½(¼EÃ Yl8¼EÃÅ ¼¾?·1¸Å
IE EHCﬀ
Är¼EÃ&¹1·1½1ºÄÇ·
¼¾OÒ?¹1·1Åf½1ÅfÊ v
ÖÝÌÖÉä
 	
ﬀﬁ {9 
Edjlb[QMbgLO\5bﬁbgLvQigQMnZﬁwvjq3j$ZgZrnvnpnpbfetbgjÑ(\^pOnpwR\Uwvj^w`Çucj$w@^Qig^Q!w#bDZrnpb[]?\5b[nj^w@eigQ!uc]OigZ[np$Q¤\$svs`nwv$Z
j^Dqvigj^$ig\^P£Z¡`\^ZM\$svs`npb[nj^wOZ:\^i[QZ[e@Zrb[Q!P£\5b[nu\^pe§q3j$Zrb[q3j^wvQ&s§bgjRb[LvQtwOQc_@bYnpwOZrbg\^w#b!
®  8.D ®    ®
Çw\^svsvn¦bgnpj$wb[jucj$w@^Qig^Q!wOucQ jlOigQ!\$uEb[n^Q¢qvigj^^i\lP£Z!¡!j$wvQMZrj$PQb[nPRQ!ZD ¤\^w$bb[jU3Q¤Z[]vigQ bgLO\5bﬁnpw?Zfb\lw#bgZ
 YnDwvj^bdb\l¬^Qb[j@jaP,]OuLob[nPRQ^UKMLO\5bUnZ!¡.j^wvQj@j^¬`ZYj$iU\§¬#nwOsoj^ 9@0 1 ﬁﬀ0<9B4 9 ﬁ ﬁﬀ=I5ÑKMLOnZ
nZYqvigQ!Z[Qw#bgpe§j$]`b:jlZgucj^q3Qtnw (O 

Qtqv\lwbgj£npw@^Q&Zfbgnp#\5bgQUj$wb[LvnZ:Z[]v`kfQ!ucb6A?Pj$i[QqvigQ!unZ[Qe^¡
bgLvQtns`Q!\ ¤j^]vsa3Qbf ¤jlj^s -
7
KjoigQ!Zrb[ignuEb\^ucb[nj^wOZbgjo\oZr]v?ZrQbjl:^\5\v¡npw  YLvnuL j^wvQ£uj^]vs©PQ&\^Z[]vigQ8*(j^i	uj^w#b[igj^+db[LvQ
Qc_`Q!u]`b[nj^w§b[nPQUjlZfb\5b[Q!PRQw#bgZ! ~Ñi¢ucj$]viZrQ$¡^bgLvnZ¤ ¤j^]vs£3QU\^w§Qc_@bgi[Q!PQ!pe£Z[Q$QigQ:pnPRn¦b\5bgnpj$w
b[jRbgLvQt\^wv^]?\l^Q$
7
Kjqvigj@sv]OucQ$¡? YLvQ!woq?j#Z[Z[nvpQ$¡O¨?wvn¦bgQZrbg\lb[QP£\$uLvnpwOQ!Z!¡3u!\lpQ&s ﬁ ﬁ ﬁ 5¡3i[j$P (O qvigjl
^i\lP£Z!
«dwO\lePnwvo\l]`bgj^P£\5b\§qvigj`s`]OucQ&s}igj^P qOi[j$^i\lP£Zd Ynpb[L©igQ!Zrb[ignucb[Q!s*\^ucb[nj^wOZ!¡<j^wvQ£uj^]vs*svQcb[Q!ir
PRnwvQb[LOQtPR\l_`npP,]vP bgig\^wOZrnpb[nj^w?Z¤b[nPQtj^ﬁ\^]`b[j$P£\5bg\O¡` YLvnuLuj^]vs?Q\^wQ!pQ!PRQw#bYj^i:\^wOZr ¤Qignwv
bgLvQtigQ!Z[q?j$wOZrQÑb[nPRQtqvigj^vQP j$iYi[Q&\^ucb[n^QUqvi[j$^i\lP£Z!
- 	S 0%0ﬁ' ﬀ%  + '
8\^p]OQ!Ztu\^w 3Q§\^ZgZrj`un\lb[Q!s}b[j Q$Qw#b^QwOQi\5b[nj^w?Z«:85\l]vQ!Z\^ZgZ[j@un\lb[Q&sob[j j$wvQRQ^Q!w#bt\^i[QRucj$¦
Q!ucb[Q&s*s`]Oi[nwvb[LvQRnwOZfb\lw#b!¡D\lwOs b[LvQ!e \ligQR\\^np\lOpQ\5btwvQc_@btnwOZfb\lw#bb[Lvigj^]O^L}bgLvQRQw@@npigj^wOPQ!w#b
*

9;4(a:
a
=
a
4 dPRQb[Lvj`s AOZ[QQtO  C+E
KMLvQ!i[Qt\^i[QUbf ¤jRsvn #§uc]O¦bgnpQ&Z¡v]?ZrnwvR^Q!wvQi\5bgnpj$wOZ¤ Yn¦bgL5\^p]vQ&Z<-
7
8\l]vQ!Z	\ligQ£i[Qb[]vigwvQ!s© Ynpb[L bfe@q3Qﬂ
`
435,ADn¦b,nZbgLvQ§qvigj^$ig\^PRPQ!ii[Q&Zrq3j^wOZg\lOnpn¦bfe}b[joP£\l¬$Q
b[LvQuj^igi[Q&uEbYu\$Zfb&¡` YLvQw npb:nZMwvQ!Q!s`Q&s<8KMLvQtigQ@'OQ_`np$Qd(\$ucnpnpb[nQ!ZYj^ﬁ$\5\,uj^]vsLvQq npw]OZ[npwv
b[LvQ&ZrQt5\^p]vQ&ZYucj$i[igQ!ucb[e^
7
KMLvQj^is`QiÑnpw* YLvnuL*5\l]vQ!ZU\ligQ	ucj$pQ!ucb[Q&s s`Q!q?Q!wOs}j$wob[LvQj^is`Q!i(7=&9nwOZrb[ig]OuEbgnpj$wOZUuLvj@j$Z[Q
b[LvQ!npidvig\^wOuLvQ&Zb:nZYb[L@]OZMwvj^b:q?j#Z[Z[npOpQUb[jRP£\l¬$Qt\lw@ea\^ZgZ[]vPRq`b[nj^wj^wn¦b&
^]vwvnj^i\lZ[jdqvigj5@ns`Q&Z\Ñ ¤\eUbgjÑ$Qcbﬁ\^p]OQ!Zﬁ\^ZgZrj`un\lb[Q!stb[jUQ^Q!w#bD^Q!wvQi\5bgnpj$wOZDq?Q!irj$i[PRQ!s	s`]vignpwv
u]vigi[Q!w$bÑnpwOZrbg\^w#b*"3
a
9*94] =
a
4 tPRQcb[LOj@s.AZrQ!Q,O  C+EÑKDj\$uuQ!ZgZ:5\l]vQ!ZUs`]vignwvu]vi[igQw#bdnwOZrbg\^w$b
nZtQ_#bgi[Q!PRQe Qigigj^itqvigj^wvQCAj^iQ_`\^PRqvpQ$¡bgLvQ£(\^ucbb[L?\5b3
a
9*9;4 =
a
4 ,igQcbg]vi[w?Z\ 
a
5\^p]vQ
svj#Q&ZMwvjlb:PRQ&\lwb[LO\lb:Q^Q!w#bMnZY\l?ZrQ!w$b&¡`?Q&u\^]OZrQnpb:P£\e§?Qt$QwvQ!ig\lb[Q&sa\5bgQiYs`]vignpwORb[LvQnwOZfb\lw#b!
-	 # /  %0ﬁ; ﬁﬃ/.0% . 
  )   ﬃw' 
KMLOQ"7=&9Ñj$q?Q!ig\lb[j$iDs`j@Q!Zwvj^bﬁZ[q3Q!ucnpetj^is`Q!inw	 YLvnuL	vi\lw?uLvQ!ZD\ligQ Qc_`Q&uc]`bgQ!s A5bgLvnZDnw#b[igj`s`]OucQ&ZwOj^w`
svQcb[Q!i[PRnwvnZrP npw£qvigj^$ig\^P?Q!LO\@npj$igZﬁ\$Zqvigj^^i\lP Z[QP£\^w$bgnu!Zs`Qq3Qw?svZ8j$w,bgLvQYj^is`Q!iﬀ7;=&9Oig\^wOuLvQ!Z
\^i[QQc_`Q&uc]`bgQ!s<«YuEb[]?\lpe$¡qvigQ!Z[QwOuQ,j^¢j^q3Qi\5bgj^iZdZ[]OuL \^Z 7=A9onZUig\lb[LvQ!iwO\5bg]vig\^ﬁnpw*b[LvQ£uj^w#b[Q_#b
ÌDÌ Ãﬁ[vÚ@\2]@^
{ )   	0:0:Sﬁ?6	N
	,0:G
j^YqO\li\lpQ! qvigj^$ig\^PRPnwv?¡3Q!u\^]OZ[Q£b[LvQ!e©\^i[Qai[Q<'OQ!ucb[nwv}wvj$wOs`QcbgQigPRnpwvnZ[P \$Z[Z[j`ucn\5b[Q&s*b[j q?\li\lp
QnZrP  dj5 ¢Q!^Q!i!¡npb£nZq3j$ZgZrnvQj$i 7;=&9 nPqOpQ!PQ!w#bg\5bgnpj$wOZ,b[j \l M\e@ZuLvj@j$Z[Q§bgLvQoZ[\^PRQa¨v_`Q&s
j$igsvQiMA<b[LvQR3QwvQ¨vbtnZUbgLvQw©bgjigQ!s`]?ucQRwvj^w?s`QcbgQigPnwvnZrP jl qvigj^$ig\^P 	KMLvnZnZUbgLvQRj^q`bgnpj$w b\l¬^Q!w
@e bf ¤jQ_`nZrb[nwvnpPRqvQPRQw#b\5b[nj^w?Z *(u\^pQ!s*V 

VYfK \^wOs V 8h f«d³ +E dj5 ¢Q!^Q!i!¡3npw \b[Lvnis
nPRqvQPRQw#bg\lb[nj^w *1u\lQ!sF%@rm}h f  +c¡ObgLvQ	j$igsvQi:j^8qO\li\lpQ!vi\lwOuLOQ!ZYQ_@Q&uc]`bgnpj$w}u\^w}uLO\lwv$Q^¡3s`Qc
q3Qw?s`npwO}j^w©b[LOQa\^ucb[]O\^qvi[j$^i\lP£ZQc_`Q&uc]`bgQ!s<KML#]?Z¡l]Owvnpj$itqvigj^^i\lPRPRQiZZrLOj^]vs©wvjlbigQe j$w
bgLvQtj^is`Q!i 7=&9£vi\lwOuLOQ!ZY\ligQUQc_`Q!u]`b[Q&s<
Çw§V 

VYfK Á\^wOs£V 8h fD«d³ nPqOpQ!PQ!w#bg\5bgnpj$wOZ!¡A7=&9	Qc_`Q&uc]`bgQ!ZnpbgZ bf ¢jtOig\^wOuLvQ!Zﬁnw§\¨v_`Q&s
j$igsvQiMAPj$i[QqvigQ!ucnZ[Qe^¡\5bQ!\^uLÁnpwOZrbg\^w#b!¡ﬀ7=&9Lc   R¨OigZrbZrbg\^irbZ	Q_`Q!uc]vb[nwv}bgLvQ§¨OiZrb,vi\lwOuL c.¡
bgLvQwbgLvQZrQ&ucj$wOsaj$wvQ" <1Wvj^iYQ_v\lPRqvQ^¡vucj$wOZ[ns`Q!i6-
RHCT BJIYC*ZRHCT [ﬀFE!K,ZﬂﬁFWﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6] $Y_D_a]
RHCT [ﬀFE!K,ZﬂﬁFWﬃBDC! "ﬁ#*Z%$'ﬃ EHC*(+-,'$Y_D_D_
Çw,V 

VYfK *\lwOsV 8h f«d³ npPRqvQPRQ!w$b\5bgnpj$wOZ¡bgLvQ j$wveUq3j$ZgZ[npvQ8j$]`b[qv]vbnZPRQ!ZgZg\l^Q 	46: 
 :&99
E
«dw,nPRq?j$irb\lw#bq3j^nw#bnZbgLO\5b¨v_`npwOÑbgLvQ¤Qc_`Q!u]`b[nj^wj^is`Qijl,7;=&9tvi\lw?uLvQ!Zs`j@Q!Zwvj^bPRQ!\^w	bgLO\5b
¨?wO\lDQ 
.Q!uEbUjlﬁb[LOQ¨OiZfbÑvig\^wOuL j`uuc]OigZY3Qcj$i[Q¨OwO\lDQ 
.Q!ucbÑjlﬁbgLvQ,Z[Q!uj^wOs vi\lw?uL Wvj^idQc_v\lPRqvQ^¡
uj^wOZ[ns`QiM-
RHCT BJIYC*Z
RHCTVUDWYX*ZRHCT [DﬃFI %*Z%$/W!$Y_a]dRHC T [ﬀFE/K,Zﬂﬁ Wﬃ BDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6] $Y_D_D_a]
RHCTVUDWYX*ZRHCT JWﬁFWYCJIDJW6Z%$/W_a]RHCT [#FE!KﬂZﬂﬁFWﬃ BDC! "ﬁ#*Z%$'ﬃ EHC*(+-,'$Y_D_D_D_
«Yucb[]O\^pe^¡`Q_`Q!uc]vb[nj^wnZ:\$Z¤j^pj5 :Z6-
7
³¢j^w#b[igj^<nZYZ[]OZrq3Qw?s`Q!sj^wb[LOQc9 =g!£npw?Zfbgi[]Oucb[nj^w¡v\$Z 4RnZYwvjlbYe$QcbY^Q!wvQi\5bgQ!s<
7
KMLvQw¡@uj^w#b[igj^?^j@Q!Z b[j	b[LvQZ[Q!ucj$wOs£vi\lw?uL¡#\^wOs 4,nZ¢$QwvQ!ig\lb[Q&s A#\$ZbgLvQ ;4 4&9;=94nwOZrb[ig]OuE
b[nj^wnZMuj^PRqvQcb[Q!peRbgQigPRnpwO\lb[Q&s<¡	 :A99RnZ¤qvi[nw#b[Q&s<¡` YLvnuL§b[Q!i[PRnwO\5bgQ!Z¤Qc_`Q&uc]`bgnpj$wajlDb[LvQ
ZrQ&ucj$wOsaOig\^wOuL
7
³¢j^w#b[igj^Di[Qb[]vigwOZMbgj§bgLvQ¨OiZrb-7=A9vi\lwOuL *1\^ZÑn¦bU ¤\$Z:Zr]?Zrq3QwOsvQ!sﬀ+c¡.\^wOs<¡3?Q&u\^]OZrQ 4§nZd$Qw`
Qi\5bgQ!s<¡@bgLvQc2=g!£nwOZfbgi[]?uEb[nj^wb[Q!i[PRnwO\5bgQ!ZY\^wOs 	 46:nZ:qvi[nw#b[Q&s<
KML@]OZ!¡ Z[e@wOuLvigj^wvnQP!\lb[nj^w nw$bgi[j`s`]?ucQ!sÁ@e Q^Q!w#bc4©LO\$Z,b[LvQ Q 
.Q!ucb£jldnw@^Qi[b[nwv b[LvQbf ¤j qvignpw#bgnpwv
\$uEbgnpj$wOZ
--,    %-0-).0%(ﬃ    . ﬀ0(ﬃ%-p'
KMLOQigQ§nZ,wvj*wvQQ&s j^i\ Z[e#w?uLvi[j$wvnQPQ!s©P£\^uLOnpwvQ YLvQw \lw Q_@Q&uc]`b\lvQ§qvigj^$ig\^P nZ	ig]vw @e©j^wvQ
]Owvn #]vQ§b[LvigQ!\$s< :j5 ¤Q$Qi&¡b[LOQigQa\ligQ£P£\lw@e©u!\^Z[Q!Zt YLOQigQaZrQ!^Q!ig\^Qc_`Q!u]`b[nj^w bgLvi[Q&\^svZ,\ligQ£]OZ[Q!s -
j$iQc_v\lPRqvQ^¡D$\5\\^qvqvQcbZtucigQ!\5bgQZ[Q$Qi\lDb[LvigQ!\$svZÑb[j qvigj`ucQ!ZgZU^i\lqvLOnu!ZÑ\^wOs $ig\^qvLvnu\^Q!^Q!w$bZ<A
uj^wOu]vigi[Q!w$b¤b[LOi[Q&\^svZY\^Z[j,w?\5b[]Oig\^pea\lqOq?Q&\liM YLvQw wvQbf ¢j$i[¬£nZYnw@^j^^Q&s<
fQcb	]OZ	i[Qb[]vigw©b[joQ_`\^PRqvpQ£j^:ZrQ&uEb[nj^w {v ﬀADbgLvQ§P£\^uLOnpwvQ§Z[Lvj$]vs©3QaZ[e#w?uLvi[j$wvnQPQ!s b[j}\$j^ns
]OwOucj$w$bgi[j$pQ&s	nw#b[Q!irQ!i[Q!wOucQ&ZDj^3O]`brbgj^wOZqOi[Q&Z[Z\$uEb[nj^w?Zﬁ Yn¦bgL£qvi[j$^i\lP Qc_`Q&uc]`bgnpj$wﬁmoj^igQj5^Q!i!¡5\$Zﬁb[LvQ
$\5\	$ig\^qvLvnu\^?bgj@j^¬#npb:«ﬁ Mb:nZMnw@^j$p$Q!s<¡@npb:nZMP£\lw?sv\5bgj^igeRb[j£^n^QÑb[LOQt^i\lqvLvnu\^3b[LvigQ!\$saQ!wvj^]v$L
bgnpPRQbgj ¤j^ig¬.KMLvnZMQ!\$svZ¤b[jRbgLvQj^j5 YnpwvQc_`Q&uc]`b\lvQtucj`s`Q-
ÖÝÌÖÉä
 	
ﬀﬁ {#|
Lﬀ@ﬀE( FGFD(YI*HﬀH#TDﬁFI/K9 F
M
Lﬀ@ﬀE( FGHLJID! F8NFE %+ K?I "ﬁ;ZdUDDC! "ﬁJG-OQPMIYCDGHF_
M
RFI*FS&5 "ﬁFW K?I*FS&5 "ﬁFW P RHCTVUDTDﬁFSRFI*FS&5 "ﬁFW6Z!_a`
^D@#ﬀFELﬁEﬀ@#ﬀFELﬁSP8ﬁFWﬃ ^D@#ﬀFELﬁ;Z%$ LJCJW*HﬀH&FWYCJW!$Y_a`
Eﬀ@#ﬀFELﬁ TVID+ﬀ+D[FL! wELﬁ! HLJWﬁFWYC*Zﬂﬁ Wﬃ JCFEwL;ZjK?I*FS&5 "ﬁFW*]
RHCT [ﬀFE!K,ZﬂﬁFWﬃSBDC! "ﬁ#*Z%$'&FW#(ﬀ(DE6])ﬃ EHC*(+-,Lﬁ]$Y_D_D_D_a`
JCJI/K?W8UDCJI/K?W P ﬁFWﬃ JCJI/K?W6Z!_a`
UDCJI/K?W;TVID+ﬀ+*ZﬂEﬀ@#ﬀFELﬁO_a`
UDCJI/K?W;T LFI*F ;Z!_a`)UDCJI/K?W;T HS& ELﬃ;Z!_a`
ﬃﬀ&5 L(YWgZBDCD@FW_
M
K?I*FS&5 "ﬁFW;T CJWDI*FL*Z!_a`
DCﬀT
M 
&JCJWDID+T HD(YWDWHL;Z!NSWﬀW_a`
_
FHIDFS&;Z ﬀCFHWHL#! wELﬁ W_
Mﬀ_
_
_
_
KMLOQ2;946=2d9&4*4

PRQcb[LOj@s*nZÑu!\lpQ&sob[j^n^Q,Qwvj$]v^LobgnpPRQb[jab[LvQ^i\lqOLvnu!\lb[LvigQ!\$s A<5\l]vQ,j^
bgLvQtqO\^ig\^PQb[Q!i¤nZY\^ucb[]O\^peas`Q!q?Q!wOs`Q!w$b:j^DbgLvQtQc_`Q&uc]`bgnpj$wP£\^uLOnpwvQ$
- ﬀﬂﬁﬃ! "$#&%('&ﬁ*),+-ﬂﬁﬃ/.0%('  ' 0 ) ('
5¤e}$Qcb[b[nwv¨OwvQ£ucj$w$bgi[j$ﬁj5^QiÑb[LOi[Q&\^svZQ_@Q&uc]`bgnpj$w¡qvigj^$ig\^PRPQ!igZÑu\^w©s`Q¨OwvQb[LOQnitj5 Yw bgLvi[Q&\^svZ
ZguLvQ&s`]vnpwv©\l^j$i[npb[LvP£Z!*KMLvnZpQ&\^svZ	b[j©\&'?Qc_`npOpQ\lwOs 9 9C>$9,\lqvqOi[j#\^uL b[j ucj$wOuc]Oi[igQwOue^¡ﬁnw
 YLOnuL bgLvQaO\$Zrnu£Q_@Q&uc]`bgnpj$wÁZguLvQPRQ§j^Yb[LvQZre`Zrb[QP nZ	]vw?s`Qiucj^w#bgi[j$8jl:npb!TU:w`j$irbg]vwO\5bgQe^¡b[j
$QcbM¨OwvQuj^w#b[igj^.j5$Qi¤b[LvigQ!\$saQ_`Q!uc]vb[nj^w YLvnpQZrbg\e@npwO,nwo\£Z[\lQUqOi[j$^i\lPRPRnpwvucj$w$bgQc_@b:\lqvq3Q!\^igZ
bgj 3Q \lw¥Qc_@bgi[Q!PQ!pe¥s`n #§uc]vpb§bg\$Zr¬Ónw ^\5\v Çw¥¨OiZfba$QiZrnj^w?Z¡Y^\5\©qvigj5@ns`Q&sÓqvi[j$^i\lPRPRQiZ
 Ynpb[L§qOi[nPRn¦bgnp$Q!Zﬁbgj¬@np1¡#Zr]?Zrq3QwOs¡#\^wOsi[Q&Zr]vPRQMbgLvi[Q&\^svZ *2;9;4*=2d!:

¡	9;94*=2
d
a


4-3¡\lw?s
2;94*=9d 94 
a
> 4+E:bLO\$ZÑ3QQ!w©svnZgucj5$QigQ!sb[L?\5bb[LvQ&ZrQqvignpPRnpb[n^Q&ZU\^i[Q,Lvn^LveoQigi[j$iÑqOi[j$wvQ^¡<\lw?s
bgLvQetL?\^Q 3QQ!w	igQPRj5^Q&sigj^P\5b[Q!iD$QiZrnj^w?ZjlOb[LvQM\lwv$]O\l$Q
" Z
#ﬁ«Óuj^PRqO\^i[nZrj$wtjl3$\5\YbgLvi[Q&\^svZ
 Ynpb[LtigQ!\$uEbgnp$QnpwOZrb[ig]Oucb[nj^wOZV*(npwb[LvQ8q?\li[b[nuc]v\liuj^w#b[Q_@bjlﬀ%@]v#\lic³¢]v?Q&Z +.u!\lwt3Qj^]OwOsnpw
"
yﬁ# dQigQ^¡
j$wvQ§npPRnpbgZ,s`nZguc]?Z[Z[npj$w b[jobgLvQZ[q3Q!ucnp¨?u£qOi[j$vpQ!P j^Y$\lnwvnwv ¨OwvQucj$w$bgi[j$8j5^Q!itnpw?Zfbgi[]Oucb[nj^wOZ!¡b[LvQ
j$wvQUb[LO\lbdu\^]OZrQ&Z¢b[igj^]vvQ!ZM Ynpb[L}$\5\bgLvi[Q&\^svZ!
UÑZrnwv 7Y\lw?s

:*9:O¡!qvi[j$^i\lPRPRQiZ<u\^wt^QcbD¨OwvQ¤ucj^w#bgi[j$lj5^Q!ii[Q&\^ucb[n^QnwOZfbgi[]?uEb[nj^w?ZQc_@
Q&uc]`bgnpj$wRWvj^i Qc_v\lPRqvQ^¡$j^wvQ:u!\lwRQ!\$Zrnpes`Qc¨?wvQd\¬@npw?s,j^	figQ!\$uEb[n^Q¤bgLvi[Q&\^s
¢ YLvnuL£u\^w£?Q:Zrbg\^irbgQ!s<¡
Zrb[j$qvq3Q!s<¡#Zr]OZ[q3QwOs`Q&s<¡$\^wOs,i[Q&Zr]vPRQ&s<¡^\^Z8$\5\Ñb[LvigQ!\$svZﬁ\ligQ *(i[Q!PRQP	3QiﬁbgLO\5b8nw§^\5\2;9;4*=2d!:

¬@npZb[LOi[Q&\^svZ:+E«YuEb[]?\lpe$¡li[Q!]OZ[npwvUbgLvQ¤bf ¢jqvigj^$ig\^PRZ 3A:]*9:2642( :921d\^wOsG3a:*9:64&9Ñs`Q¨OwvQ&s
nw}{`
Z
¡#b[LOQt?Q!LO\@npj$i¤j^ﬁ\igQ!\$uEb[n^QÑb[LOi[Q&\^su\lw 3QZrnPRqveas`Qc¨?wvQ!s \^Z6-
RHCTVUDWYX*ZRHCT [DﬃFI %*Z%$LHLJIYCﬀ5$Y_A]
RHCT FE#FHI#(&Z%$LHLJWHL]$O]dRHCT FE#FHI#(&ZS$"JWDCK2$O]
RHCTﬀﬁ#! L(&ZRHCT HC*ZRHCT BDCJW*H WﬁFDW6Z%$LHFEwL$Y_a]dRYCT BDCFW*H WﬀﬁFHW6ZS$"JWDCK2$Y_J_a]
RHCT BJIYC*Z FYELﬁ#DCFEﬀ(ﬀ(YWD+D^FE+ﬀT;]FDELﬁ#DC Eﬀ(ﬀ(YWDC?_D_F_D_D_
fj`u\l#Q$Qw#bgZﬁ\^i[Q¤s`Qc¨OwOQ!s,]OZrnwvÑb[LvQ ;:3A=:nwOZfbgi[]?uEb[nj^wﬁ~ÑwvQ¤]OZ[Q!ZLvQigQ¢b[LvQ¤]v`^Q!igZ[npj$wjl-7O¡
nw© YLvnuL*qvigQQPRq`bgnpj$w nZ^j5$QigwvQ!s @e}\ ; 	 O		4	  9<>$9<ﬀ402ALvQ!i[Q$¡ucj^wv¨O^]vi\5bgnpj$w}nZU\^w'A9
 YLOnuLnZdZ[\lb[nZf¨OQ&sa YLOQw 5;:

j$i4&9a> \ligQqvi[Q&ZrQ!w#b *(j^iY3jlbgLG+E
KMLvQt3QL?\#nj^iMj^ﬁ\igQ!\^ucb[n^QÑb[LvigQ!\$sanZ¤b[L@]OZ6-
ÌDÌ Ãﬁ[vÚ@\2]@^
{ Z   	0:0:Sﬁ?6	N
	,0:G
7
KMLvQb[LOi[Q&\^sZfb\li[bgZM YLvQ!wQ!^Qw#b 5=A9£nZM^Q!wvQi\5bgQ!s<
7
KMLvQÑb[LvigQ!\$saucj$PRqvpQb[Q!peRbgQigPnwO\lb[Q!Z¤ YLvQ!wanpbgZ¤3j@sve£b[Q!i[PRnwO\5bgQ!Z *Éb[LOQw¡vQ!^Q!w$b4A9a>nZ¢$Qw`
Qi\5bgQ!sﬀ+c¡`j^iY YLvQ!wbgLvQb[LOi[Q&\^snZYZrb[j$qvq?Q&s *Q$Qw#b 5;:

nZY^Q!wvQi\5bgQ!sﬀ+c
7
KMLvQ b[LOi[Q&\^s nZ Zr]OZ[q3QwOs`Q&s *^Q!wvQi\5bgnpj$wOZ jlb[LOQ pj`u\^tQ$Qw#b 5;4

\^i[Q Zrb[j^qOq?Q&sﬀ+  YLvQ!w

a


4-nZ^Q!wvQi\5bgQ!s ADn¦bnZtigQ!Z[]vPRQ!s* YLvQw Q!^Qw#b 94 
a
> 4nZ^QwOQi\5b[Q&s/*(^QwOQi\5b[nj^w?ZÑj^
5;4

igQ!Zrbg\^irb2+E
KMLvnZUQc_v\lPRqvQ,Z[Lvj5 :Zdb[LO\lbUigQ!\$uEbgnp$Qnpw?Zfbgi[]Oucb[nj^wOZÑjl DO \ligQ	\^ucb[]O\^peo\lw*\^¦bgQigwO\5bgnp$Qtb[j
$\5\bgLvigQ!\^sOZ¤j^i:ucj$wOuc]Oi[igQw#bMqvi[j$^i\lPRPRnpwO	 YLvQ!w¨?wvQucj$w$bgi[j$.j5^QiMQ_@Q&uc]`bgnpj$wnZMwvQ!Q!s`Q&s<
-  . . ) ) ﬃp%      %"ﬁ; 
«ÑZ:\ligQ!\^sve£PQ!w#b[nj^wvwvQ&s<¡ ? qvi[j$^i\lP£Z¤Zre@w#bg\l_anZ:wvjlb:$Qige£i[nQw?s`pe$ %@Q$Qi\lZ[j^]`b[nj^w?ZY\ligQ
q3j$ZgZ[npvQÑb[j£s`Q!\^. Yn¦bgLabgLvnZYZ[npb[]O\lb[nj^w.A@j$i¤Q_v\lPRqvQ^¡@j^wvQtuj^]vsas`Q¨OwvQt\,\^wv^]O\^^Qdb[LO\lbM ¤j^]Os?Q
bgig\^wOZ[\lb[Q!sRnw#b[j DO 8KMLvnZ¢nZ b[LvQ\lqOqvi[j#\^uLbg\^¬^Q!w§@eVYQ&\^ucb[n^Q %vucignpq`bZ " {M#

n¦bgL§b[LOQUZ[e@w$b\5_
j^dVYQ!\$uEbgnp$Q %`ucignq`bgZ* YLvnuLÁnZ\^uEbg]O\le bgLvQj$wvQaj$`bg\^npwOQ!s nw qvigQ!Z[Qw#b,nPRqvQPRQw#bg\lb[nj^wOZ, YLvQ!w
qOi[nw#b[nwv}qvigj^$ig\^PRZ:+E¡b[LvQaqvi[j$^i\lP jlYi[Q&\^ucb[n^QRb[LOi[Q&\^svZsvQc¨OwvQ&s nw yO
Z
^QbgZ	\}Pj$i[Q£igQ!\$s`Q!\^vQ
j$i[P8-
IﬃFI % HLJIYCﬀ;`
WDNJWﬁ# HLJWHL] JWYCK  "ﬁ
+FE
FYELﬁ#DCFEﬀ( E E+ﬀTGE#T HLJWHL`
GJWﬁFWYCJIDJWGJWYCK

+FE
(DEDEwL GJWﬁFWYCJIDJWVHLJWHL`=HLFEwL8Wﬁ#+
@ﬀﬁ#! L(?HS@HLFWﬁ#+
&FIﬁ#+*(YW
HLFEwL`(IﬃFI % CJW*HS@wK?W
Wﬁ#+
@ﬀﬁ#! L(?HLFEwLDLFWD+SEHCGJWYCK
Wﬁ#+
b:nZYqv\lwvwOQ!sab[j£qvigj5@ns`QU]OZ[QiZM Yn¦bgLo\	bgig\^wOZ[\lb[j^i¤igj^P \RZ[npPRn\^i:Zre@w#bg\l_£b[j
?

 
	 ! ! c	
^]vwvnj^i,nZZ[Qcb,j^Ñ^\5\ou\$Z[Z[Q!Zj^ii[Q&\^uEbgnp$Q£qvigj^^i\lPRPRnwvOobnZ,]OZ[Q!s bgLvi[j$]v^L \lw «dh8 YLvnuL
svQc¨OwvQ&Zt\ ZrP£\lZrQbjlMucj^w?Zfbgi[]Oucb[j$igZ!¡. Yn¦bgL \qvigQ!unZ[QRZrQ!PR\^w#b[nuZ!R^]vwvnj^its`Q¨OwvQ!Zt\ Z[Qcbtjl¤Lvn^L`
Q$Q¢qvi[nPRn¦bgnp$Q!Zj$i,s`Q¨Owvnwv}igQ!\$uEb[n^Q£qOi[j$^i\lP£Z¡Zr]?uL \^ZtqO\^ig\^pQnZrP \lwOs qvigQQ!PRq`b[nj^w}KMLOnZ
Q!\$svZYbgja\§qOi[j$^i\lPRPRnpwvR YLvnuL}nZ 'OQ_`npvQ,\^wOso YLvnuLoqvigj5@ns`Q&ZY]OZ[QiZ: Ynpb[L \§¨OwvQ	uj^w#b[igj^Dj5^Q!i
qOi[j$^i\lP Qc_`Q!u]`b[nj^w?Z
KMLvQaj^igP£\l¢Z[QP£\^w$bgnu!Zj^Ñl]vwOnpj$i	\lwOsÁZrQ!^Qi\l Qc_`nZrb[nwv}nPRqvQPRQw#bg\lb[nj^wOZ\ligQ§s`Q&Z[ui[n?Q&s nw
uj^PRqO\^wvnpj$waqO\^q?Q!igZM YLOnuLou\^w3Qj^]OwOs \5b
"
S&z$#
ÖÝÌÖÉä
 	
ﬀﬁ {<

,	: 
 	
 
ﬁﬀﬂﬃﬀﬂﬃ !
"ﬃ#%$'&)(*+-,/.10(3254768,:9/;+<,/.%=476>#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?# A
"ﬃ# "B&)(*+-,/.10(DCE*+/FG.%4G(H6I#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?# J
"ﬃ# KML@NO4G*QPR.1+H.S,5NT#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?# U
"ﬃ# AWVX0Y(4Z,/6[#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?# \
"ﬃ# J^]_=Q4+H;O9:9/(4+<NR#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?# `
"ﬃ# UM2a4ﬃ,/(<9:bc*+<.147dﬁef.S,/FhgY*0Q*[#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?# `
"ﬃ# \^C.%dQ9-*	,/.%=4i#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?# j
"ﬃ# `^kl9/((PRmO,/.1=Q4E*4nE]_=Q4Z,:9/=oh#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$$
rqrs?  O
KO#%$'25n7(4Z,/.St(H9/6u#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$	"
KO# "Mkl9/=d9-*QPR6v#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$K
KO# KWCE*Q+-F7.147(6w#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$K
KO# AWxy*6:.1+zkl9/=d9-*QPR6{#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$	J
KO# JMVX4ﬃ0O.S9/=Q4GPR(4Z,/6|#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$	J
KO# U^}f+<,/.%=476~#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$U
KO# \[9-*QmGm(<9/6#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$U
KO# `M2b#?#?#3#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$	\
KO# jM&)(m(*	,z#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$`
KO#%$.147ﬃ6)#3#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$`
KO#%$$Ł79/(H(*Q7o%(#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$`
KO#%$	"@(47(H9-*,/(3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$`
KO#%$K]_=Q47tdQ;79-*	,/.1=Q4G6~#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#p$j
KO#%$A}le*.%,p#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"Q
KO#%$	J4ﬃ,/.%o3#3#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"Q
KO#%$UF7(4#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"ﬃ$
KO#%$	\]_=Q4ﬃ,:9/=Qo#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"ﬃ$
KO#%$`=ﬃ+*Qo#3#?#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i""
KO#%$jVX0Y(4Z,/6.1n7(4Z,/.St(nrZNﬃ,:9/.%4GdQ6#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i""
!ﬂﬃ>frs3		  c 
A7#%$'25n7(4Z,/.St(H9/6u#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"QK
A7# "B&)(*+-,/.1=Q4,/=>})G6:(4G+H(¡#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"QK
A7# K^kl9/((PRmO,/.1=Q4¢#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"A
A7# A^&)(*+-,/.10ﬃ.S,5N£#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"A
A7# JMVX0Y(4Z,/6f*Q4Gn¤¥*Qo%;G(H6T#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"J
A7# UM2aPRmGo%(PR(4Z,-*,/.%=Q4r=b¦kl*9-*o1o%(o%.%6:PT#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"J
A7# \^ZN74G+-FO9/=47.1H(nCE*Q+-F7.%4G(6f#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"QU
A7# `M&)(*+-,/.10(3254768,:9/;+<,/.%=4760ﬃ6§yFO9/(*nO6¨#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"\
A7# jWC=9/(D79/.%(4nOo%NZN74Z,-*	©'#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#3#?#?#3#?#?#?#3#?#?#?#3#?#?#@#?#?#?#i"Q`
ª«z¬Y¬ ­
ÌDÌ Ãﬁ[vÚ@\2]@^
$z   	0:0:Sﬁ?6	N
	,0:G
    Y	:!  
" S<#  G5¢Q!i[ige^¡    Uj$w#b[LvnQi&¡.9 0239<9<H 	GIﬁS;2ﬁSﬁ0 	ﬀ<9
	9202Jﬀ	S9< ﬁﬀ=;@0H 
@-1,H 9
 9<ﬀ ﬁ=ﬁO¡,%`ucnQwOuQjl ³¢j^PRqv]`bgQi:higj^$ig\^PPRnwvO¡.S<ﬀ*1{C+E¡ Z |&S ^{v¡?S<<#{`
" {ﬁ# W¤,5¢j$]OZgZrnwvjlb&¡,f  d\P!\lis<¡(9:;<4>ﬁ9 	S;<2 1G40¡.higj`ucQQ&s`nwv$ZYj^DbgLvQ,^igsÇw#b[Q!i[w?\5b[nj^w?\l

j^ig¬$
Z[Lvj$qÁj^w VYQ!\^¦ÇKMnpPRQo³¢j^PRqv]`bgnpwv %@e`Zrb[QP£Z\lwOs «:qvqOpnu\lb[nj^wOZ*(VﬁKd³%`«  < ) +E¡ qvq8{$|lz5f{$|^|`¡
%`Qj^]O1¡v%  ªz5 Z S Z) r| ) { ) Jy?¡`S<< ) 
" 	# W¤ 5¤j^]?Z[Z[npwOjlb!¡5 W¤ %@]OZ[npwvnJ¡ 9 	GﬁRGK 9@0ﬀMﬁH( (   9:;<4>ﬁ9 1ﬁ>ﬁ :	B9< ﬁ ¡
%`jlÉbf M\ligQh8ig\$uEb[nucQ ﬁ_`q?Q!i[nQwOuQ^¡?{ Z *rSy+c¡.S lOScS 9 lzv¡OS<< Z 
" y# W¤ 5¤j$]OZ[Z[nwvjlb&¡5 W¤ %`]OZrnwvnJ¡ 1ﬁ>ﬁ84C9:CN$0 ﬁ,N	GﬁRGK 920E¡X%@j^Ébf ¤\^i[QRhi\^ucb[nucQ ﬁ_`q3Qign¦
Q!wOucQ$¡O^zG* C+E¡ 5y %  )C) ¡#{^z^z$zv
"  ﬁ# E	Ñ\l# M\^uL?Z¡;	,Iﬁ,;@C	,	0Y Y 		
  (9 C;@=>ﬁ9 	,I$0239<?0E¡p]@ ¤Qi8«Yu\$s`QPRnuYh]v¡
S<<$v
" )
# 
, d\^i[Q!1¡d«	Yhw@]vQn1¡ 49ﬀ	9@>ﬁ9@HQY1G 9<ﬀﬁ 9:;<=>$9 	GI$02 9@
0E¡:nwﬂRMVt¤«dq`b *Q!s +
fj^$nu!Zd\lw?s m j`s`QZÑjl¤³¢j^w?uc]vigi[Q!w#b %@e`ZfbgQP£Z!¡SEÑ«Kd~ «(%@ %@QignpQ&Z W¤¡ j^JS&v¡3qvq3y@|$|&y9<
Z
¡
%`qvi[nwv$Qi[ Q!i[\l?¡EdQ ﬂﬃ8j^ig¬3¡<S<
Z
 `
"
|$# f Ñ\	P!\^igs¡$5 W¤C%@]OZ[nwvn1¡W¤C5¤j^]?Z[Z[npwOjlb!¡ 9 ﬀﬁ 9:;<4>ﬁ9 ﬁ9<2,9<H ¡$Çwvi[n\tVYQ&ZrQ&\liuLVYQ!q?j$irb
@|5#{`¡vl]Ope}S<<9<v
" Z
#$\5\C%@j^Éb!¡! CIT1ﬁ>ﬁ?	S :? 0"	9/1G9:;:ﬁ=#.9:N
 02 Y1,ﬀ.C9:CN
 020 19<,N 	,N$.C 9 CN
(9
02 9c¡3^\5\C%`jlÉb 
dj`uc]OPQ!w#bg\5bgnpj$w¡O\5\ln\lvQU\lb6-
¸·(·J»&% ãEãJßJÂ('EÂv ¹Jº&Ã6v Äf¼E¿dãg»½1¼ÐºÄÇ·1¹ÇãJß(Ð &ã!ÙDv ]cãgÐ¼!Äf¹ãEº¶ËÐÅ[ãg¿Y¶Ë¹JÄ[ã[·1¸½1ÅrÂEÐ5ÜO½1¶Ë¿Y¶ ·1¶ 'cÅrÎÅf»½1ÅfÄ[Âg·J¶Ë¼EÃ&v ¸·J¿YÊ

"
<	#Çwvj^igPR\lb[nj^wj^wolj$wO\5bgLO\lwnZY\\^np\lOpQt\5b
¸·(·1»% ãEãwoopo v ¼*)!ß1ÅfÄÇ·Vo<Å()6v ¼E½ 
"
S!z	#
¸·(·J»&% ãEãg¶ËÃ½1¶ Âv ¾p½Jãg¿Y¶Ë¿Y¼E¹Âcãg½(»lãJß1º&Ã¶Ë¼E½
ÖÝÌÖÉä
 	
ﬀﬁ OS
ﬃ
  
})+-,/.1=Q4¬$U
*+<,/.%=4Gk(H9:b=9/PR(n\
*nGn7U
}4nG"Q
},/=QP$U
*,/=POA
}Xey*Q.S,\"
x_=Z=o%(*4[9-*QmGm(<9j	$	\
+H=PRm7o1(<,/(oSNr,/(<9/PR.14G*,/(n .%4G68,:9/;G+<,/.%=4GA
]_=47tGd;O9-*,/.%=4$j
+H=4768,-*Q4Z,e9-*Qm7m(H9$\
]_=4G68,:[9-*Qm7m(H9$\
]_=4Z,:9/=o
$""ﬃ$
+H=mZNG\$K$j
+H;79:9/(4Z,/¤¥*Qo%;G(H6$J
V¦4ﬃ0ﬃ.S9/=4GPR(H4ﬃ,$J
V¦0Y(H4ﬃ,/6.1nO(4Z,/.%tG(nZNZ,:9/.147d6""
(H©O(+H;7,/(Gj$U
79/((*Go%($$`¬"	A
@(4G(H9-*	,/(\$j
d(47(H9-*,/($K
d(H,-79/=Q(4$	$K	$	J
28n7(H4ﬃ,/.StG(H9¬$	"
. nO(4Z,/.St(H9¬$	"¬"K
28n7(H4ﬃ,/.StG(H9: 9-*mGm(H9$\
2abGj	$	\
.1PRm7o%. +<.%,f=Q	5(+<,`
.14768,-*Q4Z,-*Q47(=;76fo1=Z=Qm$	J"A
254Z,/(d(<9: 9-*Qm7m(H9¬$	\
gQ9K$"
8;G47.%=Q9)m*Q+-Q*QdQ(J
8;G47.%=Q9# (H©ﬃ,/(4nO(nmG*+/*d(J
.%4G7j	$`
o1.%47Y(n@8(+<,7j	$J$`
=ﬃ+*o""¬"\
=Z=m$J
CE*+/FG.%4G(J$K
P *Q.%4GJ
 f¤l}@V$J
 =,"
 =,/FG.%4Gd	$J
 @f¤}@@V$J
@	5(+<,:[9-*QmGm(<9$\
9G"Q
kl*9G`	$	J¬"J¬"U
m79/((HPRm7,/.%=47"A
kX9/(H6:(4+H("
m79/(0ﬃ.%=;76:¤_*o%;G(6$	J
kX9/.%4Z,J$U
kX9/=QdQ9-*P\$K
9/(*+-,J$K
9/(*+-,/.1=Q4,/=R*G6:(4G+H("QK
9/(*+-,/.10(?6/+<9/.%m7,"Q`
&(Hm(*,¬$`
9/(6:.1n7;G*Qo
$
O(OAﬀ$	J
ﬃ,/=Qm7U	$	J
ﬃ,:9/.%4GdY]_=4Otdﬀ""
ﬃ,:9/.%4GdQ28nO(4Z,/.%tG(H9$	"
ﬃ,:9/.%4Gd 9-*mGm(H9G""
68NO4+/F79/=47.%(nP *Q+-F7.%4G(¬$A	"U
ﬃNO4+CE*+/FG.%4G(GJ$HA
§yF79/(*Qn# 6:o%((m¬"\
;G4768N74G+-FO9/=47.1H(nrP *Q+-F7.%4G(¬$A
@4ﬃNO4+CE*Q+-F7.%4G(7J$A
@4Z,/.%o
$Q$"Q	"A
FG(H4G"ﬃ$¬"QK
 9-*mGm(H9¬$U
ÌDÌ Ãﬁ[vÚ@\2]@^
Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - B.P. 93 - 06902 Sophia Antipolis Cedex (France)
Unité de recherche INRIA Lorraine : Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - B.P. 101 - 54602 Villers lès Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot St Martin (France)
Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - B.P. 105 - 78153 Le Chesnay Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, B.P. 105 - 78153 Le Chesnay Cedex (France)
  	


  
ISSN 0249-6399
